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^ xpertSystems 

A i^" ^ _ 

Discovery Routines 
Creative Screendumps 

Crashproofing your 
Programs 

^ ^^ Advanced Art Studio/ 
"^11^^ .^^The Artist ll:Reviewed 

Utilities Revisited 

Monster Hits: 
Starglider: Aliens: 
Future Knight: 

Win: Football Fortunes: 
Death or Glory: 
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RiQULARS 



FEATURBS 
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NEWS: Opui hoHs Ol»cov»nr Dl»c driv* prDductlo^n, 

4 

ACROSS THE POND: U.S. n«ws. 

H 

DJSCOVERV COLUMN; UCf rOutlrMB MHit In by 
D1tcov«rv ownvn. 
24 

6L COLUMN: Th« l^atact on th« Oi'i uirvlvai coun*. 

U 

CBOSSWIRE: R^aadsrs* t«chrilca1 problem*. 
4» 

SHORT CUTS: Rvaden* prli»>wtnnlng routines. 
•0 

CROSSFIRE: L«tteri pago. 
71 

RANDOM MEMORY; Programming advica rrom Cryd* 

72 

MOE ti: Met* from th* lott outpe«t of th« a^ with Koy 

Eldct 
•1 



COMP£TmON$ 



DEATH OR OLOCV: CRU latatt tpa^m apJc !■ up lor 

grab*. 
17 

FGOflALL RSBTUNESr Win a eopy of CDS'* naw 

31 



PROORAMMfNG PROJECTS 



IffCWOtO: Ttw Mcond port ol i»yr m«ga word-pro 

pfogram. 



Of KULL An advontur* Iq lyp« in oti th* 

Sp*ctnjm. 



ItlUMtNATQR: Adding d«<:Orallv« louch»« 10 
Hliimlnotad tvitl. 



THE nHENOLY PROORAMMEP Crothpntol programmtng 

by Akin Dovit. 

30 

THAFS THE TICKtr Carol BrAOk^bank «n th* or*atlv* 
ut« of tcr«*fi dtirrtpt. 

M 

EXFf ffT iTTTIMt: Can you giv* your Sp«clrum or dL 
Aiifflclal lnt«llla«fic«. 



■'■'• ' ■ - ' Alan Dovlt 
Qftetsos the long lerm pvrformane* «t Mtmt 

ofiotJiiitTod utmriM. 



FtRtf tTlM IM MACNiNf COOl- Som* Of oyr regular 
wrttvn tell how tri«y ftartad laamlng ntochln* coda. 



STREAMS AMD CHANNELS: Ibnl Bahar continual lo 
•xplora Itia wlr>dovv« ehannal. 



TECHNICAL OtAFHlCS A tooJr Of4 alamantory 30 
grapltkn wllti Ion I Bokar, 
7B 



. Ji 


r 

L J 


^ 




s 

if 

* 







Aliens (54) 



PULL DOWN MENUS: TonI Balcar thowt how you too can 
add flath manui to your pregramfti 



SOfmARB /?f Wf tvs 



$l»fCTRUM: Allani, Starglldar, Marble Madne» 
, , . Short r«vi«w» b«gln . . . 



MtHDPLAV; CRl^ Dracula ond The Colour ol Mogic 
among thli month*! raleateL 



UPOfiADi ART: Haw vaniont of The Artlit ond Art 
Studio ravtewad. 
IS 




Stargltder (46) 
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opus ax0 
Discovery 

Opus have ceased 

gfoduciion ot Discovery Dfse 
fives lor ihe Specirum. A 
spokesman lor Opui said. "Wi 
purely comrndfCiol decision, 
We are now ge^ng Involved in 
larger more lucrotiwe marlceis 
such as IBM artd ihese pre 
taking up oil our ovoDoble 
nndurCe^ We shalj o( courise still 
be giving technical support to 
exi^ng owrvers." 

Opus wv 'hev have no 
further slocks avoiloble 
oliriougr; some dealers may 
hove limited supplies. An 
esttmated 15.000 Discovery 
[drives hove been sotd since Its 
IntroducMorf. 

II is nof known whether 
another comporvy i% 10 step in 
arid coniinue production ol tho 
Discovery. 

Dan Dare 
Winners 

Th# Iir0 priz^ winners of the 
Don Dare complition. are 
Mourl^io Curiningtrom Brown 
Iforn Henley In Arden and Gerry 
G<iH<iwo¥ o* Liverpool They 
receive a copy of V(rglr\s Dari 
Dare booh, Tliie Mar> Who Drew 
Tomorrow, the life slory of Dan 
Dore'( Ortglnol illustrator Fronk 
Honnipson 

A lunher 25 entfanti win Q 
copy ol I he game. 

They ore: 

R.Oougios. Ki4o$feMs$veii. 
Iceland: Pau] Sullivan. OFPO 43- 
Richofd Hockey, Loridon EIB; 
B.Atkinson, Darlington; TVou. 
Cordill, A Hawscfo^l, Monchol- 
ten 0Orun$un, Stoke: M. Kemp 
Westwhom, N.AimoTid, Coven- 
iry. E Bennet, SWIi. T Milter. 
Sfoiries; POodsfey Noninghorn; 
DJLMorgan. Swansea. &H©rwig, 
Kortenburg, Belgium; A.Siddal 
Ch^^ertieid: M Woison, Darwer>< 
TWitt. Golhampton, LVoort. 
Leiden, Holland. Cftenders, 
Fornhom. P Mori. Chesier; 



^W^ s 



Macho Man 




CWomock, Noftha teflon; 
GShinnimtngs, St Leonards; 
R.Jones, Belfast; I.McVtcar, 
Clydebonk: GOorlimgton, Livef- 
pooF 



Ad^Kince Sottwore ore to Mlow up tt^eir HordbOli conwer^on 
wttti two new lillei Indoor Sports is anolher conversion — a 
collection of Darts, Ten Pin Bowling, Blow Hockey ond Ping Pdng 
Oil on single lope - ond is due out in F^bruory (or £895. 

Butch Hordguy is meoni to be o sort of Rambo spool in whtch 
the oloremenlloned 8ulci^ has lotree loads of POWs frorn cells 
on 30 diflerenf screens. The price d Bulchness is £7.95, 



Chess 
winners 

Chess seems to be a 
popular pastime on^ong ZX. 
reoderi juding trom the large 
nurrfber ot entries lor our 
Colossus 4 Chejs com petition 
Almoat without exception e^«ry 
entrant deduced the correct 
sfjiulion lo the ciiess problem — 
whiles move wos King C7— Cfl. 

Now 20 winners will be able 
to wile away the long winter 
evening locked m inieNeciual 
combo I with CDS's excel Sent 



Colossus 4 Chess program. 

They ore^ 

Rob Romshow. Tynemouth: 
Jtm Felfham. Morden; Mark 
Teeger, London NW6; D.f rench, 
Margate, Mike Looseley. Har* 
mondsworth. P.LonIt, Bod Vllbe, 
WGermony; taul Horgreaves, 
Brendlord: De Meester Bart, 



Bombrugge, Belgium. John 
ClIHon, London SE3; CSEvans 
BFPO 4S; SDeering, London H. 
N,P RTwIey, Kings Lynn; JlJCarr, 
Cambridge. G.Hovenhond. 
Sheffield; Bnah Taylor. 
Scunthorpe; J.Scherphuis, 
Boschen Duin, The NethertondS; 
ft Adalesee, Ijslcesier 
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Tit CoTVUttng Monm ly 1 1 pirtrliitwcl on ttw logrfh frtO^ ol aq^ momh Subicnoltsn roMH, cfi it* Qb4pln*$ Worn IX iutHCf ioh^nik imonM ri<n»i HouMk 

m Th* Mqr rcw wt. Itenwl Kwnciivad. Hwn ttPSI tU 
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Ocean's Mo 



M wfrll a$ Ih^Jr haavliy hyped Chrl^fmos blggi«^ ltt(« 

Co6ra ortd Top Gun, Ocean have alto IJr»@d up a t»w 

other games wilh a bit less accompanying lanfara. 

L#gerid of Kqg^ is yel another ffiOrtlql ails type smaSh 

^m up, while Doyble Tak« If an odd $punding garT>« 

InvoMng cyclotrons and allernato dimeniiont and, o! 

cours«, a healTtiy dofe of vtoJenoe. Then Itiere"! the coin- 

pp cpnvertlpn that w*'vo all be&n wetting for . . , Donksy 

Kong. Call me a cynic, but I can't help minkjng theyW 

mlu«d the bpat with itidt onv. 



! 



Spectrum Games Top Ten 


1 ( 7] mvta\ Purtutt 


Oomark 


2 t 1) Cwnputer Hits 3 


B«au Jolly 


3 t ] 0<iuntl«t 


US Gold 


4 ( ] Aliens 


ft«ctric Of earn* 


5 ( 6) The <»real Escape 


Oeeon 


6 1 3) Pop«rb«v 


EIH* 


7 ( J Space MattJeit 


urn 


t ( } Cobra 


Ocean 


9 ( ) Konomtt Coin OP HItt 


Imogin* 


10 1 4) (nflNnstor 


USG^^Id 


tChorl supplied by WH. 


Smith} 



Wor fVi Orbit 



duicksllvd't latett game, Detcom, Is alJ- about the 
American Strategic Defence IniHafive (SDt). The game 

ha» Iha orbiting wecTpor>s syttem taken over by invading 

aliens who decide to u^e it for their own purpbiei. Only 
you, in the role of heroic Nick Diamond can save the 

Earth, assuming tK<f1 you'we gol £4.95 to Spare lo gel you 

tiaried. 




Trivial Pursuit 



Robert Burgeu erf Rothef hdm 
batifedi bravc'ty rn the finols of 
Domorks Golden Trivfo Choi* 
longe, held m Loncion As ZX'* 
representative, ftoben, narrowly 
mtued Qetllhg into the tost a*. 
by th& odd wedge AJthouoh 



Roberi was not destined to 
corry Olf th« dO^IDOO soitd goid 
Trivial Pursuit £«t tie did loke 
home the new Genus 2 Edition 
of the oof^e os o tunners up 
prire 



ZXBMX 




We probably ihaiiitdnit adrntt It btil the Cpntn^odof* 
version of iMX Simulator released by budfiet toHwar^' hout* 
Oodem asters woi one of our rac#nt lurvctriima favoufltei. 
Imagine then the broottiieu anftclpation witti which we 
await the arrival of the Speehum vertton. Wl^ti o track lull 
of fompi, banktt whpppt and bums there are atl tortt of 
possibllltiet tor cycle mayhen^ and ail you ne*d to Join kn 
im £1.«4. 



Sounds familiar 



Masfertrortic have got a new 
game lined up colled 
Terminus It's a mossive 
Qrcode adventure with lots 
CHftd lols of screens and you 



hove Ip guide your cute 
little sprite past lots of Iropt 
ond aliens and (stop me If 
youVe heard thit belote. . .) 




III 




The 

Alternative 

Budget 

Yet onother budg«1 lOftwara 

lfit)9l ha» launched ifself 

onta th«i marker, tn 1h« 

shape ot Alternoli^e 

Software. Thelir lirsl two 

Otrerlngs, priced at £1.99 ars 

HowzaH [a cdcker gam«, 

wauid y<)ij b«ll«v«) and 

Henri's Hoard, a 50 icreerii 

pEotforrti game. W« hoven't 

actually teen the gama$ 

yef, but the ca&iette Inlays 

Idok nlc*. . . 



tlie PSS Wargam^rt f«ri«i 

Tfiorchet ever onwardi with 

the releaie o1 Battle of 

Britain, Thit mana9«» fo 

C^rtlbtriV a ^^ploy y^ur 



Battle of Britain 

forces agalnit lli« deadly 

Hun' strategy game wMh a 

lew flight simulator style 

arcade sequences (ot the 

'Now Ihs deadly Hvn «gt Of 



the ftkv' Iyp<)i, so It may w«l] 

dppeot to more than just the 

usual wargcim« foil owl rtg. 
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Hound 
tlie bend 

Okoy, hands up dH the 

overgrown kids who used to 

have a Scalextnc kit? Well 

you con Indulge in some 

computerised nastalgtc^ Mftttl 

Scaiextric on your 

Spectrum, courtesy of 

Leisure Geolus/VJrgln. tti« 

game catfs £9.95 



Into tite ttive 



Ttie Hive Is a little 
somethtng ttiot Firebird are 
propar^ng for Ihe New Yeor. 
Set inside a hive where your 



task It to destroy the Queen 

of the Hive. Tlie game is 

being written by The Torus 

team (of <»vr«n lome). 





Stariigtit 



Grev^il - The k^ser^t o* 
Norman. Is the first r&lease by o 
new full pMCe soflyvore house 
CQfled SlOflight Nofmon. i.$ o 
humble cot in q world enlirely 
irhcibi(0Cl Dyonimaf chOrQClera 
Such OS PotbeHius, The dog 
landlord. Blotlo. ihe drunG 
rdbbn ond Willy the ptQ police- 
man Dts^olisfied wtth his un- 
eyentlul Hie NOrmon set> off to 
defeoi the evil Moron, a ruler 
who hos been making I He hell 
lor the derti2»ns dt the mena- 
gerie kingdom. 




i 



CA 

s 



All this and Hacker two! 

The Ooomsdoy papers is 1h© subtitle ol the sequel to 
Aciiviston'$ eoriier Hocker gamei This time you're playing tor 
really btg stakes ai the CIA has asked you to *ove the entire 
plane! from the Ruuioris itu'^ got to do o bit of computerised 
spying ct\c hock your woy into ihe computer in a Siberian 
security complex. 

The Ooomsdoy Popers teioils oi 19. 95 



Afore war 



Vet onottter wwii bottle tone gets the wargorrve 

tre<itm«nt« CCS have come up with Vulcoh, which 

repfodueet the TunUlan eompaign of Wortd War II. The 

gama (i for 1 or 2 p4ayers and allows you to contfoi 

either Aided or A*ls forces and comei packed wttt> all 

loftt ol maps and photes, ond o big video box for £9,96. 
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SINCLAIR ^S^{ 

QUALITY APPROVED REPAIR CENTRE bnTTlWCJ \ 



HOW TO GET YOUR SPECTRUM REPAIRED FOR ONLY £19.95 



'Z^W 




SPECIAL OFFER! 



SPECIAL OFFER! 








TEN ^ REPAIR SERVICE 



WMiip'roywaiiie'rjfCeinciuflhrvg 

<: omput ef 5 pjf e P*rti o^r er Eh^ counter 

ALi corntjyief ^ ruiiy OiM'^rhtul^fi JfHi fuKv 

tested tje'ore r^'tufn 

Full* injured fof me c eturn lourrn'v 

Filed lOw ptii t 01 £19 9f intluding 5>oSl 

pikiKingjfidVAT ttvotaoerwefnorite 
ot ^Miiy IJ0 to CU 00 wiMcn tam« flit Our 
cofnrwtiion tr« quortrig* 
Discounts fof scnoot^ jnd cohpi- ■ 



Five ri?pgjm«t w^rrn cn-OQ^Df yciu to 

enjoy ana piiy witn^vErv Spectrum rep J" 

we repair Ccimmoaort S4 ^. vic JO s, 

CpmmQjdare is t and *>iai4 s 

The mo5t u p to flite ifliiT «jui pimefit 

Oeweloqpd Ov LH ro rylly Tf it Jno lino ji' 

faults witrttrr YOiir corrijsuter 

KeytWif d r«ptirt Spec (rum rttO&ffKev 

J month #r!n*r> 13 udf a n re** on i» repairs 



llf Sr SERVICE - 



BBSTPfftCeSf 



1. 




I 




ARE YOU ANOTHER CUSTOMER - fed up 

waiting weeks for your estimate? 

Htea your romciJier rtiiairM r»T^ Ther\ fend ir now to tne Numtwr i>n« l^»p«ir 
Compiany inttiflU.K., Of tall in and see us at ourifuttv eauiDt*e-cl 2 500 SQuare foo-t workshpp. 
wirn 3n trie iac«st ttft •quIpmeriT: sviUitu* you are mare than welcome 
We Alii repair your campurer wniie you *iiir and help yoti with jn^ ot vour tecnniicai profitfmi 
Commo^ff co^Pukf^ rep^jied tor only e}s qo Pien« noCe we gove v<>u d tOOS low fined 
DfKeof nQ9S HfrhiCh ir^eludes rerum oott ^nd pafKing ^at not a b«h*ie«n pnce ute iomt 
ptnerFw*ifComo»n»*off«r w«{3Qn t»k you tP tend dChcftue^ntofTnemaxiniuinjmoumino 
WQc« vou with Ttot\f om E30 upwiros^ Don i fia>ra«t w« ut Mmtrici mtovea ror ciiiiutv ^rid 
^pwd don T rtsh your com puter tp jnv ottier unautnonKd rppur centre we doni i^iii repi^r tne 
'JUT awl s*f>d vcwjr computer tjac^ w# give wwf ^omcuttf i - 

OVERHAUL WITH EVERY REPAIR WE DO:- 

lATf corrKt Colour, sound, ifevtwartii. ChKic the lo^dli^ and iat^ng chip. Pui ntw teet tm 

'H-f aiif 1' rcqijirea cnef *' *Q' 'un memory checm jn icKtuen inciuoinfl ejr'Tmite VKttvpUce 
where nwded aii fcr an Jnclustve price Of £ia.» Including VAT. M pim. ^lurJrm and pOit 
and packing no nioder eirtras wtigts«ever w& don r n4v« to )K«;t too mucti about our 
service « we fuwe mouwnd? of ciHComert from tw over the wona mginiv ■aeiiqrttetl witn Our 
Krvhce A nrst clKS reputation nir speed and accuracy Don i forget i^e also noM njwe 1 
5efvli:* aranch in MancM>«ti^ City C*nttf for wnn? yOu wjnr iervice 







Update Your Rubber Keyt^oard 
to a New spectrum^ 

Finen fcf oniv ESI. 90 ♦ £1 SO p«t A pacun 
tAiso > r %a avt»ib\e for oniv £24.95 

vQur SpKuum repatreo ana uc>QrKi«ct co 
3 i-ottrium P»u« Icir fp#clJi offer price of 
F50 tX3 compiet? 

same dav service i*iiTfo opfie 



56 Way 

rJPDoo caDle to 
entend vouf ports for 1 

vQur pefipne-raii j ByS'';-. vj 

£10.95 |fe§Oo.»o«ptp 



REPLACEMENT 
POWER SUPPLY 




wH^JSHf 



CORNER 

rt'e rtflreimp cannot 
She* an rne comeonsnii 
iv*iiab^r JaiToivfusa 
cii^ anO we { in quptf ygu 
3V«T tn* phorw delivery 
py t^ ti«Si ptnt 



SPECTRUM SPARES 



rtOStPvi 


!» 


41ii«j(ni 


tl» 


frii:&« 


CtD 


jntji! 


«tD 


POWPT Suppra TrKKT^ntm 


in 


L-J.ii*C«1 


flW 


(em 


11 w 


*H^¥eftMOir*nior*n* 




KHcrrum 


MO 


EFvBoird nwmbf MW 




liDKtnjm, p?ui fr#mBrin* 


nio 


M*r*Tefne*jt« 


i» 


Ji«vb6irfl WiTi 


IH 


l£|lniC>ffl|ir«Ar 


tim 


IffiKlMjAvli 


l»» 



COMMODORE SPARES 

&J»-C I A 

6S10-PrKe*H3r 

9Ktli4-H{HiwKra?fr 
«t»s-Ciptiic nam 

WJ?r-it«TrulRafn 
««-ViC 

^tinwruppty 
TrafwiofiiwH 

Wn#Dn(irtnru»v» IwtDVn'^aa 



VIDCOVMJLT HEAITH WARIUMCItl 



Swiding vour comDuter to irw ottier tttpur ccfitre can wrwuMv DamaQe Iti Health 



II r^sr 

llfpUJPilfj^j 



140 Hlg)n Street West, Glossop, Derbyshire SK13 SHJ 
Tel: 0457d- 66555/ 67761 Head Office & access orders queeries, 
Mancrteswr 061-236 0376 wniEe you wait repair centre only. 



Copynght viosQvjui! ua Ha SSIUi 
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Arcade action in the 
necromancers dungeon 
as the magical flak 
flies* . . 



Dandi 

Electric Dreams 

£9.95 



^ itteen dungeons packed with 
spectres, necrom oncers ond 
os$or!ed nasltes he tn wait toi 
those brave enougtit fo enter. 

Taking the role of Thor, who 
can be joined by Stieba 
(controNed by d second player} 
you musi hack and zop your 
way through roomsi, 
passogewoys and stair\«]ys to 
get !o the ireasura 

Dandy may seem an odd 
name for a mossive, mogical, 
arcade adventure but it is 
named after an original game 
that loier became known as 
Gauntlet. 

Only a fraction of eacli 
dungeon level l$ $hown on the 
sceer> at any one time which 
Ilip to the neict section when you 
move ofl the edge of the screen. 

This lock of groduol scrolling 
means thol you often rush into 
situations you'd rather avoid lit(e 
a horde o1 necromancers. 

Immediatety below the 
dungeon display is o scroll 
indicating the present levets of 
energy and number of keys, 
treasure and spells* for each 
player. 



You begin the game with 1000 
energy units that ore drained at 
an ofarmlng rale whenever a 
nasty gets niear you Luckily this 
can be topped up by collecting 
piles of food that are strewn 
around the dungeon (usually on 
the wrong side ol an army of 
dungeon denizens}. 

Keys^ magic and treasure can 
also be found and ere essential 
to your survival. 

the keys ore used to open the 
doors thot would otherwise block 
your palh but since there are 
less keys than doors, care must 
be tokeri to use them only or> 
the doors that are Important and 
lead to treasure or tine way out^ 
Quite oftef> a room has several 
doors all leading 1o dead ends 
when the correct route Is 
through a teieport pad that 
jumps you 'o a s/miior pad in an 
adjacent room. 

Use the valuable keys on 
dead end doors and you won't 
hove enough to reacti the stoirs 
that lead to the netct levet. 

Pressing the tire button hurts a 
hall ol blasts at ihe nasties in 
your tine ol fire One hit is 
enough to take out most 
dungeon dwellers but the 
necromancers need 4 hits fo kill 
Ihem, The worst to shiti ore the 
spectres not only because they 
need more hits to kiilthem but 
also they can drift through walls 
that block the others If you don't 
get them, they'll cerioinly get 
you 

Ttiere coi> be OS mony as 
thirty or more Critters coming of 
you so even one shot nasties 
become o big problem. The 
answer lies in magic 



UrtPortunalety. the spells that 
you find have a random effect 
when they are cast Sometimes a 
spell may wipe oul a screenful 
ot nasties but others may only 
stun them for o shorl time or just 
disorienatale them. 

Even if you've wiped them out 
you must move quickly as they'll 
quickly be replaced as more 
are generated. 

tf things gel reallv tough and 
your energy plummets you con 
trade treasure for energy that 
might keep you going long 
enough to find some more food- 
Dandy must be ptoyed at a 
trontic pace otherwise you will 
be constanlly overrun with 
nasties This wiil mean that you 
will moke mistakes such as using 
a key on the door you were 
trying to avoid letting loose a 
horde of monsters thoi begin to 
chose you. 

Complete a set of dungeons 
and ^u'll be awarded o clue 
but you'll need to survive all of 
them to get otl three clues to 
solve the gome. 

i'm not sure of the point of 
these clues that are ihrown in 
almost as an afterthought but 
perhaps when the riddle is 
solved it will make more sense; 
Bui before then I've got a few 
more spectres fo trash! 



o 
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Four top notch gomes 
tor the price ot one 
from Durell 



Big 4 

Durell 

£9,95 




^Qur o( DureSJ's best known 
games are now ovojiobie in q 
single twin cossette poch. Now 
fOf the pfice of one gome you 
con riy o deadly Lynx helicopter 
in Combat Lyme, dnv© a Turbo 
Esprii in a city centre car chose, 
infilfrole an enemy security bose 
in Saboteur and disable on onti- 
motter plant io Crificol Moss, 

Combat Lynx 

Tt^e action begins on the lourtcl^ 
pod OS you arm your combat 
Lynx tieliCopfeT tof the mission 
Qheod Your job is to protect 
ond terry troops between a 
maximum ot six bases (depends 
on gome l^evel] while fighting the 
planes, heficopten tanks ond 
gun emplacements of Ihe 
enemy forces. 

Through your controts you 
must plot the positions of the 
boses and the approaching 
forces and defend the ortes most 
at risk while keeping the othecs 
fgily supplied. 

this isnt on easy game to 
learn with over 30 key controls to 
perfect but It is still one of the 
best combat flight simijlators 

Turbo Esprit 

Driving your lotus Turbo Esprit 
around one ot four city centres 
at ISOmph isn't easy especiolly 
when you're supposed to be the 
good guy and avoid mowing 
down pedestrians and other 
drivers Meanwhile the bod guys 
ore operating c drugs ring and 
you must find and cotch tne 
armoured supply car ond the 
four picltup cars before the hit 
cars find you. 

Untortunotely, you must stop ot 
ffoffic lights t\T\<i observe other 
driving Faws while the drug 
dealers will shoot anyone in ot\ 
attempt to get awoy 

Tracking down your targets is 
eosy using the scanner fhot 
reports fheir position which you 
con follow on your mop but look 
out tor warnings about hit cars 
approaching you These fry to 
gun you down from behind so It 
you get a warning you'll need to 
perform o speedy manoeuvre to 
get behind tliem! 

An eiicellent cor chose game 
but don't be surprised if your 
penalties (tor crashing, running 
lights, shootmg innocent [:>eopte) 
are greoter than your score. 




Saboteur 

As o change ot pace Soboteur 
has you creeping oround a 
worehOLfse fhot the vi I loins are 
using as a central security 
station, Your mission as on ace 
mercenory is to Infiltrate the 
warehouse and find a disk that 
conioins the names of oil the 
rebel leaders. 

Naturally you're an expert 
marfiol artist OS the gome wos 
released when kuhg tu gomes 
ruled, 

Now It IS looking o little dated 
but tias survived moinly due to 
the size ot the warehouse you 
must explore and the choice of 
weapons you can find ond use 
on the patrolling guordi The 
guords also have dogs that 
con stonily snap at your heels 
and droin your energy. 

Eventually you should moke 
your woy to the root where a 
helicopter waits to rescue you* 

Critical Mass 

My pick Of the bunch is Critico! 
Moss fhar gives you (ust ten 
hours gometime to trove! 
through the five zorves to reach 
the power plant before if 
expiodes. 

Natu roily this isn't going to be 
easy os the enemy thot invaded 
the planet ond caused all the 



trouble oltempt to destroy your 
rocket propelled hovercroti, This 
IS protected by a force field fhot 
IS weokened by any collisions 
with the rocks that strewn the 
surfoce or by enemy tire. If this 
gives woy your ship dramaticotiy 
explodes oround you leavma 
you hovering obove o pile oT 
rubble. 

If you're lucky you con hover 
to o replacement pod ond get 
another ship Io continue your 
mission M you're unlucky you'll 
be eaten by one ot the Dune 
style giant worms that rear out ot 
the planet to chomp you. 

Should you monoge to reach 
the base you then have to find a 
way in post the fused mines, 
disorientation clouds and 
protective wall before you can 
hove a shot at the energy 
concentrator to clos down the 
reoctor 

Each gome separately is well 
worth playing with; my favourite 
being Combat lynx and Critical 
Moss but with four hits for the 
price of one, it just hos to be a 
monster hit. 
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avafTafole November 20th 

Commodore 64 

aval fable January 20th 

Trade enquiries to Certtresoff '• 
on 021 356138a 

Sales dept., 

Castre Lodge, Castle Green-*' '^ 

Taunton, Somerset TAl ^A 
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01*>ii are ^tandiriy bu tl>c 

r II I. n c d ab b e u . r <» t b i? 
;;outbt^3i^t tbe dark leat'M - 
masiJt^s *>£ trees are ■ 

'^ - 1 i>«>ue tred ayaifjst rbe 

^fciiy mooii^ labile to tbe 
ijorti* a broad track uivtidi; 
jLts way towards tbe bills. 
f^^>ere is an old, weatbcred 
-' iijscr vFt ioi> carved into a 
ldr<je slab set iTito tbe 

14dl I * 9^!!^ 

Voo cxaJi^vDC tbe viisci^ipt io?> 
ibiCb reads: HBlti: LIE THE 
■!1ES OF CtJTHBElir* ftUBOr OF 

HKSFiELi)* ivxsrcnm chem 

ioC. LESr VE PEItXSH. ^^^h^H 




Illuminator of viwrh, itiowing <»n* pottibt* fomn ol dt«>ral4on 

Expforlng fhe possibilffies of the 

llluminotor program 

with Alan Davies 
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elcome back to 2X 
Compuilngs Anglo-Saxon 
cfeparlment If vou've been 
dabbling with the I Hum motor 
progfam Trom tost month's 
article, vou sfiouid now be the 
possessor ol Ihe tollowing rlerrts: 
Co) 26 lorge irntial letter $hape5 
$t(?red In 532 W^%\ (t») 
redeslgnecf "normal" character 
set stored tn 76fl bytes; and very 
probably [c] spots betore tha 
©yes! Never mind — this month 
we'll make oil your fribulolions 
worthwhile, so put yoLirseH in o 
suitably mecfievaf Ira me of mind, 
and let's gel down to the serious 
business ol churning out oo 
lllumlnoted mosterpiece or 
two. 

What we need, of course, Is 
Utting 1 - this is the assembler 
program which we'll be uiing fo 
print our strings of text If you 
don't have on ossembler, you 
con use Uittng 3 insteod. This 
BASIC program will poke In the 
code lor you and sove it to 
microdrive — but you con 
Chonge line 50 to an ordinary 
SAVE command if you're working 
wilti tape The code \% stored 
from 64800 onwards, and is 516 
bytes long. Before you con use It, 
you need both ttre bytes for the 
illuminaled capitals, ond those 
for your redesigned "norma I" 
characters residing in memory 
from 6297A onwards, and 6400Q 
onwards, respectively [le^ exactly 
as saved by the Illuminator 
program last month.) Dont forget 
fo lower RAMTOP before loading 
in the three sections ol code; 
CLEAR 62975 is who! you wont 
[When alii the various parts ore 
in memory, you'll probably find it 
convenient to save o copy of the 
whole lot together os o single 
code btock of 2342 bytes from 
62976 onwards.) 

To try it out, enter the 
following cornmond- 
CLS: LET i$="An¥ otd bH of text 
wtll do as lOFvg as the first letter 
Is Jn uppef cose.": LEI m=USR 



I 
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is is the tov yittidou^ for 
locatvow descrt^ptiOBS . It 
occuPt.es tbc screen from row 
one to row twelve inclusive. 
Cbe decorated border vs two 
cbaracter s«cuares wide on 

cb. Side- 

acb fresb print ins up berc 
is done witb tbe initial 
capital illuminated- vou 
need to cbeck tbat aour text 
is not too lona of course 1 

OCF*^^QCL-'^0 OG^-SG*'UO Oir**^XL.^^O^ 

Cbis is tbe bottom window 
for printing new information 
as tbe adventure proceeds. 
It occupies rows fourteen to 
twents inclusive. Hotc tbat 
capitals arc normals tbou^b 
of course tbes need not be- 

^IF-^.OG.^'iD^ ^fT^^fX^^'^^ ♦C^^^JGhh^O 






Scr«*n dump ot d*m<Q' program 

Did It work? [If If didnt vou'll 
need to go bock and check 
carefully through your saved 
copy one byte of o time, 
compariing 11 with Listing 2) By 
the way. if perchance the first 
letter ol iS is in ifower cose you 
won't get a crash — you'll just 
gel a Targe square of cubbish 
printed on screen where fhe 
illuminoted capital should be 



Text effects 

What else can If do for u^ Well 
quite a lot. There ore severo! 
addresses which can usefully be 
poked to produce a variety ol 
effects, and the&© Ofe o$ follows; 
(the labels correspond to those 
in the ossembly listing.) 

Fifst, there ore thme addresses 
whose contents govern the 
otiribufes Of the if fig ml noted 
copitols:- 

65^9 (BRFC) can be POKEd with 
1 or to change the 8{?IGHT 



SEi n^ 





Flguf*1 



attribute (normally »ro). 

65230 (INKC) con be POKEd wlltl 
ony number 0^7 to set the INK. 

65231 {PARC) con be POKEd with 
any number 0-7 fo set the PAPER, 

then there ore two oddresses 
which set left and riglit morains> 
6$232 (TAB) contains the width ol 
the left hand margin, 
6»233 (TAB2) contoins the width 
ol the right hand margin, 

So H. lor Instance, you POKE 
65232.2: POKE 65233.1 then your 
text will be printed wkth o 
maximum line length of 29 
characters^ Inset 2 character 
squares from the left, ond 
leaving a one character squore 
morgin on the right. This gives 
greot power to your illuminating 
elbow becouse it meons you 
can set up a decorated border 
of any width on both sides ol 
your text, and the text will not 
overprint It, 

There's one address whose 
contend control the printing 
mode:* 

6S234 (1UUM) con be POKEd 
with either or 1 where 1 
corresponds to lllumlnoled 
oopltol printing, and gives 
"normol" printing, iB. the 
Illuminated tnitiols ore switched 
off, 

Ffexiblllty 

Is thot oil? No, there's more [after 
Ol), I did pronnJ&e you a utftlty 
that was t(»xibf&f) Lurking among 
the code is a simple but 
effective "window ' clearing 
facility which con be colled ot 
USR 652S0, This will clear the 
screen between any two 
specified lines, and you control 
tt using these oddresses:- 
69235 (TOP) contains the number 
ot the fop line to be cleared, 
69234 (BOT| oontolns fhe number 
of the bottom line to be cleared. 
So it. for example, you wont to 
clear a window between lines 1 
arxJ 12 inclusive^ then POKE 
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64973 


874 


LD 


HL. ITCBSI 


65176 1648 




JP 


HC. SPACE 


w^ 






^ 


¥ 


1 Kcti 


nn 1 




64976 


98* 


LD 


(CHBSl.HL 


195* 


END 






L 


LI9II 


no 1 


^ 


64979 
84982 
64984 


99* 
914 


LD 

RES 

LD 


A. IFPLCI 

*,* 

rPPLG».A 


85)79 1969 
95)8* 197* 
65161 1(884 




IKC 

LD 

LD 


m 

A.E 
13TEFI ,A 


*H[$OFt CeMS3K2 


ASSEHALERt 






ZK SPECTtLIK 




94867 


92* 


LD 


A, 18 


9S)&4 1094 




BET 




Cepyr 1 


l)tt ICI H190FT 1993,4 


649189 


93* 


rST 


)8 


18** 


SPACE 






Jill rifthta r»sflrv*d 




6499* 


948 


LD 


A. 1BBTC> 


85185 1814 




INC 


KL 










649^3 


^4 


EST 


16 


65166 1^4 




LD 


A.CHLI 


fuBi 1 


vrfors* *• 




64994 


964 


LP 


A, IS 


65187 1334 




CP 


32 










€4996 


978 


KST 


19 


85199 1948 




JF 


NZ.DECB 






t* •]>* 


S4S87 


ad* 


LD 


A, I IHKCI 


9519Z 195* 




JP 


END 




28 mC~ 






es*88 


984 


R3T 


18 


19«» 


DECI 






G4344 


30 


OK 


6464* 


65*81 


t*44 


LD 


A, 17 


65195 197* 




fttC 


Dt 




48 IKtT 






65*83 


1414 


H3T 


16 


85196 196* 




PtC 


HL 


e4e*« 


5ft 


tot 


A 


65*#4 


1*2* 


LD 


A, iPAPC) 


95197 1894 




DEC 


HL 


S4M> 


68 


LII 


CDOmi.A 


GS**7 


t*38 


fST 


IG 


85)88 2«48 




JTP 


LOOP 


6'4««4 


78 


LP 


HL. 63744 


65*«9 


1*4* 


LD 


AtiFAlti 


281* 


INSET 






e4e«T 


88 


LD 


iCNBSi.H 


L 6S8)I 


t*5« 


BST 


19 


852*1 2*28 




LD 


A, iTAftl 


e4ai« 


ee 


LD 


AMTABJ 


95*12 


i*e* 


LD 


HL« 83744 


65284 243* 


AGAIK 


CP 


4 


34813 


ift« 


LD 


HL.TAb2 


668)5 


1*78 


LD 


(CKBS),HL 


652*6 2844 




BET 


Z 


64919 


ii« 


ADD 


A.iKLi 


65*19 


1*9* 


LD 


A.IPAITI 


2*5* 








84017 


12* 


LB 


B.A 


6^*21 


148* 


INi: 


A 


852*7 2*84 




DEC 


A 


64818 


)38 


LD 


A.2S 


€5422 


1144 


LD 


IPABT) .A 


65248 2478 




PUSH 


AF 


64929 


IA9 


sm 


» 


6^82^ 


111* 


■ ST 




65249 2*84 




LD 


A. tPPLC) 


8482) 


158 


LD 


(LIHEI.A 




1 12* SCAN 






652)2 2*98 




SIT 


4. A 


94SS4 


)6« 


LD 


A, 1 


65*26 


1134 


LD 


A. IDOMEI 


85214 21*?* 




LP 


tPFUKA 


64028 


170 


Lb 


lONEi.A 


es*29 


114* 


CF 


1 


85217 211* 




LD 


A.ZS5 


e4S2S 


168 


!.& 


A. 2 


65*31 


ItSB 


lET 


Z 


85218 2)28 




LP 


(HSKTI.A 


8483 1 


188 


CALL 


il6«l 


es032 


tis* 


LD 


A. I ON El 


85222 213* 




LD 


A, 32 


84834 


288 


LD 


KL. EVABS 


1 65*35 


117* 


CF 


* 


65224 2)4* 




IST 


le 




218 NENT 






eS837 


119* 


CALL 


Z, IHSET 


65225 2154 




FOP 


A? 


84837 


228 


tJD 


A,(HLI 


6544* 


1198 


CALL 


CHECK 


85226 216* 




JF 


ACAIM 


84a3e 


23* 


CP 


98 


65*43 


128* 


CF 


] 


23827 2174 


VAI3 


EOEI 


■5C4B 


64844 


248 


JF 


Z.FNPl 


65*45 


121* 


JF 


z.ritxT 


^^e46 2168 


CNI3 


Egu 


23689 


84843 


25* 


CALL 


SlAKH 


65848 


122* 


GALL 


CHOP 


6584 219* 


SEABCH 


EQt) 


• 19B8 


64846 


269 


EX 


DE.HL 


65*51 


1234 


CALL 


FBINT 


23697 224* 


rPLC 


EOU 


23667 


84847 


278 


JT 


NEXT 


65*54 


1Z4* 


LD 


ML. ISTBTJ 


23696 2214 


H3KT 


EQU 


23898 




288 PttDl 






65457 


1254 


LD 


DE, (STIPI 


3445 2224 


TEMPS 


EQi; 


«*D4D 


8485» 


299 


LD 


A,f ILLUK 


) 6586 1 


1264 


LD 


D,8 


65229 223* 


SBTC 


DEFB 


* 


6485.3 


3*« 


C? 


8 


65*63 


1278 


ADD 


KL.DE 


65238 2244 


tMKC 


DEPB 


4 


64B5^ 


31* 


JT 


Z,FND2 


95*64 


t29* 


LD 


(STETJ .HL 


6523 1 225* 


FA PC 


PEP a 


7 


648^8 


32* 


INC 


HL 


65467 


li!9* 


LD 


A, ($TEFt 


S5232 226* 


TAB 


OK^B 


4 


848^9 


33* 


LD 


A.iHL) 


es*7« 


I3*« 


ttt 


K.A 


65233 227* 


TAB2 


PEFB 


* 


B*m* 


34* 


DEC 


A 


6547] 


1310 


LP 


A. iLEItl 


95234 228* 


ILLUK 


atTb 


1 


6486) 


3^9 


LD 


<LENi.A 


65474 


132* 


sub 


ft 


65235 2294 


TOP 


DEFB 


* 


64964 


36* 


INC 


ML 


6S475 


133* 


LD 


I LtM ) , A 


65236 23*9 


EOT 


DCPB 


21 


64865 


378 


IHC 


HL 




1344 BEPT 






65237 23)4 


LEN 


DEr> 


* 


e48e« 


38* 


LD 


A , 1 HL > 


6^76 


1354 


LD 


HL.(STBTI 


65238 2328 


STEF 


DEPt 


» 


64867 


338 


LD 


(CAP*. A 


85*91 


1398 


LD 


A.(HL> 


assaa 233* 


3TBT 


DEFM 


4 


»4a79 


4** 


INC 


ML 


65462 


137* 


CP 


32 


85241 2344 


CAP 


OEFB 


« 


648T) 


418 


LD 


lSTiTl,H 


L 65*64 


139* 


JF 


MZ.HORE? 


65242 235* 


TCBS 


DEPM 


62724 


9*874 


428 


LD 


A. (CAP} 


65*97 


139* 


IMC 


HL 


65244 2364 


PABT 


DEPB 


4 


649T7 


43U 


SUB 


SB 


65868 


148* 


LD 


iSTRTi ,HL 


95245 237* 


LIHE 


DEPH 


a 


84879 


448 


C? 


23 


65491 


1414 


LD 


A. ILEN) 


65247 2394 


OHE 


MPS 


* 


64861 


4E>* 


CALL 


KC^SWA? 


65*94 


142* 


DEC 


A 


65248 2384 


DONE 


DEFB 


8 


84884 


468 


ADS 


A. A 


95*95 


1438 


LD 


<LEN1,A 


65249 2444 


NUH 


DEPB 


4 


648fl^ 


47« 


hXHt 


A, A 


65*98 


144* 


JP 


WPT 


2414 


CLEAB 






64886 


460 


ADD 


A. 32 




1458 natf* 






6525* 242* 




LD 


A.ttOTH 


64888 


49* 


LD 


tFAITl .A 


651*1 


1494 


LD 


A, lOHSf 


65253 243* 




JNC 


A 


6488 1 


s«e 


CALL 


IWStT 


851*4 


147* 


CP 


; 


65254 244* 




LD 


1 tor : . A 


64834 


SI* 


CALL 


PCAP 


851*9 


148* 


BET 


z 


65257 245* 




LD 


A, 2 


8488? 


52* 


CALL 


FCAF 


65147 


1494 


JF 


SCAN 


95259 2468 




CALL 


a 1681 


84 9M 


53* 


CALL 


SCAM 




1544 CHECK 






^262 247* 




CALL 


TtHPS 


G4a*3^ 


&4« 


CALL 


IKSET 


esti* 


ISI* 


LD 


A. 4L1NE) 


652S5 248* 




LD 


A, 32 


64MS 


5S« 


CALL 


FCAF 


85113 


152* 


ADD 


A. 2 


65267 249* 




LD 


HL.TAB 


Q4d«d 


56* 


CALL 


FCAP 


651 15 


153* 


LD 


B, A 


65274 25*4 




StIB 


(HLJ 


64912 


57* 


LD 


A. tDOKE» 


85116 


1544 


LD 


A^iLEN) 


65271 251* 




LD 


ML,TAB2 


848 1& 


se* 


CP 


1 


65)19 


15^4 


CP 


B 


65274 2524 




SUB 


IHLI 


64817 


*)9« 


CALL 


Z.KEULH 


6512* 


156* 


JP 


C. SHORT 


65275 2534 




LD 


IHUm.A 


6492* 


6*8 


CALL 


SCAM 


85123 


157* 


XOB 


A 


65279 2548 




LD 


A.I TOP) 




81* MOtM 






85124 


]588 


irr 




255* 


LCXJPq 






9492 S 


62* 


Xd> 


A 




1594 9H0IT 






65281 256* 




PUSH 


AF 


64374 


63* 


LP 


ICINEI.A 


85125 


184* 


LD 


A. ILBH! 


95262 2974 




LP 


A, 22 


8482? 


64* 


LD 


A.(ttlie) 


65 126 


1614 


LD 


OTCPJ.A 


85284 2584 




I3T 


16 


64930 


65* 


ADD 


A. 2 


65131 


1824 


LD 


A, 1 


95265 2534 




POP 


AF 


84832 


96* 


LD 


tLlND.A 


85133 


1634 


LD 


( aONl ) » A 


65288 2644 




PUSH 


AP 


Mees 


878 


CALL 


^AN 


SS]3e 


1644 


BET 




85267 2614 




EST 


16 


64838 


88* 


LD 


HL.e272* 




1654 P^tMT 






65288 2624 




LD 


A. tTAft) 


6494 1 


69* 


LD 


iTCiSl.H 


^ esisT 


166* 


CALL 


TCHFS 


65291 263* 




BST 


16 


64044 


7« 


trr 




S5144 


167* 


LD 


A, (PFLO 


65282 2644 




LD 


A, INUHI 




71* FMP2 






65143 


1664 


its 


4, A 


65295 2654 




LD 


B,A 


6484& 


728 


IMC 


HL 


65145 


les* 


LD 


(PFLGI.A 


65296 2668 


COMT 


LD 


A. 32 


64946 


73* 


LD 


A. IHLl 


65146 


17*4 


LD 


DE, (STRTl 


95296 267« 




BST 


16 


64947 


74* 


LD 


{LCN>,A 


65 152 


]7t* 


LD 


BC, [StEF! 


65299 2689 




DJKX 


COKT 


6495* 


75* 


INC 


HL 


65156 


1724 


LD 


B,« 


65341 28M 




POP 


AP 


64951 


76* 


IKC 


HL 


85156 


173* 


CALL 


■ 2«3C 


65342 2744 




INC 


A 


94952 


77* 


LD 


t3TtT>,H 


L 95191 


174* NEHLN 


LD 


A. 13 


65343 2714 




LD 


HL , BOT 


84965 


76* 


LD 


HL, 83744 


65)83 


175* 


*3T 


18 


65348 2724 




CP 


iHLl 


64958 


79* 


LD 


(CHtSt.H 


t* B51B4 


$788 


lit 




653*7 273* 




JP 


CLOQFC 


64961 


8«« 


J? 


HOBH 




1778 CHOP 






6531* 2744 




LD 


A. IBOT) 




8 18 3MAP 






69)89 


1794 


LD 


HL, iST*Ti 


65313 279* 




DEC 


A 


64964 


62* 


SUB 


24 


85168 


1798 


LD 


DE, (LINEi 


65314 276* 




LD 


* 60T I . A 


e*3EB 


038 


LD 


HL. 63488 


65172 


16*4 


ADD 


HL.DE 


6^317 277* 




BET 




64969 


848 


LD 


(TCiSJ.H 


L 


1614 LOOP 






Fata 2 9TTaiit 4fl 






64972 


6S* 


»1T 




65)73 


192* 


LB 


A, IWL» 












98* FC^r 






65174 


183* 


CF 


31 


T.il.lr used 


949 


frfl» 644 1 
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65235.1: POKE 65336,12: UT 
m=USR 65250 will do if. Note 
thai the routine takes into 
occount voi-tr left and right tiond 
morgins [set by TAB and TAB2) 
ond consequenlEy clectrs only 
ifie space wittiiln them. 

Just one more point 
concerning colours Ttie INK and 
PAPER for both the moln reit* 
printing and screen clearing are 
established by wtiatever 
permanent INK ond f^PER you 
set from BASIC No other action 
on your part is needed, 

Yoti re now In a position to 
print more or le&s what you Uke. 
where you \ik&. however you like 
~ ond then rub it oil oul agoir^. 
The or>ly ymitolion on whol you 
print Is that LEN iS iTiijst be less 
thar^ 255 — though of course 
there's nothing to prevent you 
Irom printing longer churiks ot 
text provided you do 11 In bits, 
calling ihe routine to print eoch 
Chunk separately 

So rnuch for the bread and 
bufler; now for the jam. The point 
of this exercise; you'll recall, is to 
try to produce an effect similar 
1o illuminafed manuscript which 
could be used to irriprove the 
prosento'lon ot o lext odventure. 
iVi lairly obvious. I think, thol the 
effectiveness ot the ideo will 
largely depend on the 
decoration you put oroumi fhe 
text, in addition io the text and 
initials themselves There are 
many possible approaches to 
this, ond the illustrations 
Scattered oround this and lost 
months ortlcle may give you a 
tew ideas ro get you staiied. 



Decoratlon 

One possibility which seems 
promising is simply to mal<e the 
TV screen fook like an old piece 
of parchmeni Hall an hour's 
work with Melbourne Draw (or 
similar utility] will provide a 
suitably "ragged' edge ro the 
screen — and you can then 
lood this In OS a SCREENS ond 
print your text onto it fPOKEing 
oppropricte volues for left and 
ftghl margins before you storlj 
The BASIC "CLS ' commond must 
be avoided ot course, as it 
would wipe out qH your 
decoration, but that's no 
problem since you con do oil 
your screen clearing selectively 
using the USR 65250 call. 

An^other approach, either 
infteod of of in addition to the 
abov«; IS to make use of the fact 
fhol many items In the tu<l 
chO'cacter set are not likely to be 
needed, ond to redetine these 
OS suitably decorative shapes tor 
use either alone or in 
combination. If you look bock ot 
Figure 1 in last month's articte^ 
lor exomple, you'll see thot I 
redesigned CHRS 91-93. and 
CHRS f23-l25 to produce a 
■^croil" effect when they're 
printed in sequence, which 



Listing 2 



19 


DATA 


2<d 


DATA 


30 


DATA 


40 


DATA 


5« 


DATA 


S9 


DATA 


7% 


DATA 


80 


DATA 


9« 


DATA 


100 


DATA 


110 


DATA 


120 


DATA 


130 


DATA 


140 


DATA 


150 


DATA 


160 


DATA 


170 


DATA 


160 


DATA 


190 


DATA 


200 


DATA 


2ie 


DATA 


220 


DATA 


230 


DATA 


240 


DATA 


250 


DATA 


260 


DATA 


270 


DATA 


260 


DATA 


290 


DATA 


300 


DATA 


310 


DATA 


320 


DATA 


330 


DATA 


340 


DATA 


350 


DATA 


360 


DATA 


370 


DATA 


380 


DATA 


390 


DATA 


400 


DATA 


410 


DATA 


420 


DATA 


430 


DATA 


440 


DATA 


450 


DATA 


480 


DATA 


470 


DATA 


480 


DATA 


490 


DATA 


500 


DATA 


510 


DATA 


520 


DATA 


600? 


CLEAE 


610 


FOE 1 


620 


READ 


630 


NEXT 


640 


IF 3< 


650 


SAVE 



175,50,224,254,33,0,249,34,54,92 
56, 206, 254 , 33 , 209, 254 , 134 , 7 1 , 62, 29 
1 44 . 50 , 22 1 , 254 ,62, 1 , 50 , 223 . 254 , 62 
2.205. 1.22,42,75.92, 126,254,90 

202.82.253.205. 164.25.235. 195.69.253 
58,210,254,254.0.202, 177,253,35, 126 
6 1 , 50 , 2 13 . 254 . 35 , 35 . 1 26 . 50 . 2 1 7 . 254 
35,34,215,254.58.217,254,214,65.254 
23.212. 196,253, 135, 135. 196.32.50.220 
254,205, 177,254,205,205.253.205.206,253 
205, 2, 254,205, 177, 254 . 205, 205, 253, 205 

205.253.56.224.254.254. 1.204. 137.254 
205, 2, 254 , 175 » 50. 223 , 254, 58, 22 1 , 254 

198 . 2 , 50, 22 1 , 254 , 205 . 2. 254 , 33 , 
245.34.216,254,201,35, 126,50.213,254 
35,35,34,215.254.33,0,249.34,54 
92, 195, 155,253,214.24,33,0,248,34 
218. 254 . 20 1 , 42 , 2 1 6 , 254 , 34 , 54 . 92 , 56 
145,92.203, 135,50, 145,92,62, 19,215 
56,205,254,215.62, 16,215,56,206,254 
215.82, 17,215»5S,207.2S4, 215, 58,220 
254 .215.33 , 0. 249 . 34 . 54 , 92 . 56, 220 
254 , 60, 50, 220 , 254 , 20 1 . 56, 224 , 254 , 254 
1 . 200 . 56, 223, 254 . 254 , 0, 204 ,177, 254 
205.66,254,254, 1,202, 1 13.254.205, 141 
254.205, 113.254,42,215,254,237,91,214 
254 , 22 . 0, 25 . 34 , 2 15. 254 . 58 . 2 M . 254 
71,56,213,254, 144,50,213,254.42,215 
254, 126,254,32, 194,77.254.35,34,215 
254,58,213,254,61.50,213,254, 195.54 
254.56,223,254.254, 1,200, 195,2,254 
56,221,254. 198,2,71,58.213,254. 164 
216. 1® 1,254, 175,201,58,213,254,50,214 
254,62. 1.50.224,254.201,205,77, 13 
56, 145,92,203, 135,50, 145,92,237,91 
2 1 5, 254 , 237 , 75, 2 1 4 . 254 ,6,0, 205 . 60 
32,62. 13.215,201,42,215,254,237,91 
221.254.25. 126,254.31,210, 161.254. 19 
123,50,214,254.201,35. 126,254,32. 194 
171,254, 195, 155,254,27,43,43. 195. 149 
254 . 56, 208, 254 . 254 , 0, 200. 6 1 . 245, 56 
145.92,203, 199.50, 145.92,62,255,50 
144.92.62,32.215.241. L95. 160.254,0 
0,7,0,0, 1,0,21.0,0.0 
0.0,0.245,0,0.0,0.0,0 
58, 2 12, 254, 60 » 50. 2 12^ 254, 62, 2* 205 
1,22.205,77. 13,62,32.33.208.264 
1 50, 33 . 209 , 254 , 160 . 50 , 225 , 264 , 56, 2 1 1 
25 4 , 24 5 , 62 , 22 . 2 1 5 , 24 1 , 245 , 2 1 5 . 56 , 206 
254.215.56,225.254.71.62,32.215. 16 
251,241,60.33.212,254, 190,218, 1,265 
58,212,254,61,50,212,254,201,0,0 

64799 ^LET 3=0:EESTOEE 
=64600 TO 65317 
xi POKE iL.xi LET s=s+x 



>744e7 THEN PEINT AT 10. 10 1 '"EEfiOlI * ' 
*•*'; I; 'lllU»"CODE 64800,516 



STOP 



makes on attractive way of 
dividing blocks of text 

If you're a stickier for 
authenticity, and want to try to 
minrtic some of the feofures 
found on actual Anglo Soxon 
manuscripts, you might like to try 
the poor man^ version ot the 
"knotted tracery " type ot 
decoration which 1 used in one 
ol the iilustrations here, and 
which is shown In enlarged 
detoll in F^ure 1 (This 
Interweaving line motif — or 



vanoticns ot it - is very 
commonly used In Anglo-Saxon 
Illumination } All you need to do 
Is design 4 choracfere to the 
shopes enclosed in boxes In 
Figure i - I chose CH(?S 9Ai9S 
and 126.' 127 for this Then Just 
PRINT CHRS 94; CHftS 95 all the 
way down the left hand side of 
the screen, and CHRS 126: CHRS 
127 down the right hand side — 
but dont forget to set both 
margins 2 character squares 
wide. found it deslrobie to 



o 

z 

i 

s 

< 

o 



o 

III 
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Listing 3 



T BEM 

S REK t»« CLEAB TOP UINDDV *«* 

9 i£n 
le POKE 65235, IJ POKff 65236. 12= LET H=USK 6525^: PillNT AT \,^\ 
11 RETilEN 
17 REK 
le EEH *** CLEAR BOTTOH WINDOW *»» 

18 Ren 

2© POKE 65235,14; POKE 65236,2®: LET M-USR 65250= PtINT AT 14, 

21 RETgtH 

47 REM 

48 lEH %%% PRIHt Z* VITH ILLUHINATED' INITIAL ««* 
19 REM 

59 LEt tnkc'2+IHT t4«&MD)i POKE 6B234,1: POKE G523»,tnkc£ POKE 
65231, p* PC 

81 LET ■=USR 64690 

52 RETURN 

57 1EJ1 

56 REM *** PRIHT Z» UJTH KORNAL INITIAL •»* 

59 REH 

69 POKE SS234.9! INK 5- LET I1=USK 64899 = IKK 6 

61 RETURN 
7697 EEH 

7996 R£M *«» LOAD K/C ANC LETTER SHAPES ««* 
7996 lEK 

8«e» CLEAR 59999; LOAD * ■fc" U t • U U* "CODE : LOAD »"■• i 1 ! "chars t4 
■CODE : LOAD «'• * ; t ; "capi t»J s : ft "CODE 
8997 REM 

8996 REK *«« PERMAIfENT INK/PAPER *«« 
6999 CEH 

6919 PAPER 9^ INK St BORDER 9= CLS 

6916 REH *** LEPT/RIGHT B0IDEB8 2 CHE SQUARES HiCE ««« 
6929 POKE 65232.21 POKE 65233,2 
6927 REH 

8926 REJ1 *M tKK/PAFER FOR INITIALS *«« 
0929 REH 

8939 LET ink(;=2= LET papc=9 
6937 REN 

6936 REH %%* PERMANENT SCREEN DECORATION **« 
6939 REH 

6949 LET k*=CHK« IG+CHR* 4+CHR* 64+CKR* 16+CKR4 34CHR* Sl+CHB* 9 
2+ChR« 93+CHi« 123i'CHB* L24+CKR* 12&+CHR* ie + CHE« 4+CHS* 84 
8959 POKE 23696,9: POKE 23697.249= FOR 1=9 TO 21: PRINT INK 5;C 
HR» 94;CHR» 95^ AT l,39sCHR» 126;C«R» 127: NEXT i; PRINT AT 9.12* 
x>;AT 9,3;}«*;AT 9,2l;x«tAT l3,3tx*;AT 13,12:x*;,AT 13,21:x«i;AT 2L 
,3;k»:AT 21, 12; Jt*; AT 21,2lt3t9 

6957 REM 

6958 REK «** DEMONSTRATION ««* 
8956 BEH 

6969 LET z*="This is the top iflndOH, for location doacrlpt 10Q3 . 
It occTjpi«3 the jcr44n froi rou Dn« to row tu^lve inclusilve. The 

decorated border is tuo character squares wide on eAch side.' 
8979 CO SOB 19= GO SUB 59: GO SUB 9999 

6969 LET 2*=" Each fresh printing up here is done with the knltia 
1 capital llluBlnatedt You need to check that your x^t.% is not t 
oo long of course' '*• 
6999 GO SUB 59; GO SUB 9999 

6199 LET %*=*Thi4 IS the hottOB mndoit for prlotliig ney inforaat 
ion 43 the adv«ntura proc««dS. ' 
61)9 GO SUB 29: GO SUB 69: 00 SUB 6999 
6129 LET £9^" It occupies roHS fourteen to twenty inclusive. Note 

that c«pLtal3 4r« nOreai, though of course the/ aeed not be." 
6139 GO SUB 69: GO SUB 9999 
6149 GO SUB 19: CO SUB 9999 
8159 GO SUB 29t GO SUB 6999 
6169 GO TO 6969 

9999 PRINT HKAT 1.19: FLASH I : 'PRESS A KEY' 
AT 1,9,,: BETUBK 



PAUSE 9: PRINT il; 



hove a decenf blank gap — 
holt a charoclef square — 
between rhe border decoration 
and the texi, or rhjngs begin fo 
look foiher cluttered.) 

Windows 

If you're goirig to use this as q 
disploy rnethod tor o text 



od venture, then you'll need to 
operate with several "windows" 
— one tor location descriptions, 
one tor program responses, and 
onolher (perhaps the bottom two 
\\nm\ tof displaying the player's 
input. The most convenient 
approach Is 1o Incorporate the 
mochlr>e code coils within a 



small number of BASIC 
subroutines to define your 
windows^ set the print position 
etc — ond I ve ottered some 
help here In the shape of iltftng 
3. If you type ihls in and sove it 
to oufo-run from line 8000. It will 
give you a simple demonstration 
ot the effects that con be 
achieved 

The four fetevont subroiittrtei 
In Listing 3 ore as follows: 
dOSUB 10: This $et5 top and 
bottom ffmits oS the upper 
window {screen lines 1-12 
Inclusive), clears it, and resets 
the PRINT position to the start of 
line 1 

90SUB 20; This sets top and 
bottom limits of the [owef 
window (scteen ilnes ld-20 
Inclusive), clears if, and resets 
the PRINT position to the start ol 
line 14, 

OOSUB 5t>: This chooses a 
mndom INK colour for the 
illuminated capitals, selects 
'Illuminated Initial" mode, ond 
prints the text held in iS at the 
current PRINT posilion. 
OOSUB *0: This selects "normal" 
printing of zS ond shows how the 
colour ol the text con t>Q 
ctianged by oltering the 
permonent INK colour. Again, 
printing is done from the current 
PRINT position. 

fly arranging things In this 
woy if becomes possible to do 
onythjng you like within the two 
windows II you use GOSJB 50 or 
GOSUa 60 olone. printing will 
begin on the line following the 
lost line printed, so that severol 
successive strings of text can be 
printed within the same window. 
A Iter natively, by preceeding the 
text printing with o GOSUB 10 or 
GOSUB 2^0. you con clear out a 
window ond reset the PRINT 
position within It, 

Lines a04Q;&0. by the way set 
up the screen decorolion ond 
will only produce o sensible 
display It you've defined youf 
character set lo include the 
"Scroll" and "knotted tmcery " 
motifs (see Figure 1 In lost 
month's article). If you hoveni, 
jusf repFoce those CHRS numbers 
obove 90 by CHCS 42 (aster I si!). 
The result wont look very pretty, 
but will stili enable you to run 
the demonstration. 

Once you've seen whot the 
demonstration does — following 
the listing so thol you see why it 
does It — you're all set. If you re 
thinking of writing an adventure, 
rather than |us1 using it os a 
generol display locfllty. ^hen you 
might like to be reminded thai 
the machine code and data are 
positioned in memory so that 
you can. if you wish, use the 
Veniurespeck command 
analyser [see the October- 
December issues of ZXC). 
Otherwise it's over to you. and all 
that remains Is for me to soy that 
1 hope you find the 
experience Iltumlnofing? 



•4 



16 



ZX Computing Monthly ■ Februory '1987 



LUi 

BULLDOZING AT THE 
SPEED 

There are thirty copies 
of CRL's new 
destruction derby In 
space to be won 



^eafh or Gtofv <rom CRL Is not 
so much a shoof ©m jp as a 
smosh em upi Vou toke the 
controls of o space 'dojsr which 
keeps the interstellar hjghwovs 
clear of meteorites and cosmic 
ctebris. But when an Invading 
alien t(eet threatens your home 
planet you ore called upon to 
do bottle, As your space dozer is 
unormed your only option is to 
fonri your enemies Into 
submiission, 

Cosmic quiz 

All you have to do to get your 
hands on o copy of Deolh or 
Gtory \% answer three simple out- 
oMhis-world questions, 

f) When did mon first set foot 
on the moon? 

a) 1971 

b) 1973 

c) 1969 

2) Mercury Is the nearest planet 
1o the sun. Venus is the 
second neorest. Which is the 
third nearest? 

0) Mors 

b) Earth 

c) Saturn 

3) What Is the speed of light? 
a] 186,000 miles per second 

i?5 1.000,000 miles on hour 
c)i 750,000 mil&s a minute 



How to Enter 

Write your onswers on the 
coupon provided and send your 
entry to Death or Glory 
Competition, ZX Computing 
Monthly. No 1 Golden Square; 
London WIR 3 Aft 
Tile competition is open to all 
reoders of ZX except employees 
of Argus Specialist Publications, 
Chose Web and Cf?L. The 
editors decision is finol and no 
coriespoi^dence con be entered 
Into Pleose remember to write 
your onswers on the back ot 
your entry envelope The closing 
dote is Friday March 6th. 




D#atti or Olory Competition 

The oniswers to ttie cosmic questions ore. 
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Send your entry to Deoth or Glory Compelltion. ZX Computing, No 1 I 
I Golden Square, London W1R 3ASi I 
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Mark FendKck looks 
back at '86 

herd hove we been or>d 
where are we going as far os 
the Slncloif communitv in 
America lis concemed? As we 
sloft a new year, if appears os \\ 
f987 wHI be o very trvlng time 

Lasl vec3r started out witti 
hope on Itie horizon as the 
newest member ot the Sinclair 
product line was becoming 
reodkiv available Although the 
01 had beert around tor a 
number of mooths, H previously 
had only been handled by 
Sincloir USA ond Amertcan 
Express* and unless you had an 
Americon Iy^^^^%% cord, Sincloir 
W05 the oniy supplier Bv 
January however, the 

established Sincioif deolers 
were , Vi <^<^^ being permitted 
to stock the Ql and 
related hardware | 
and sottwctra % 



Fof a whiles ii looked os it 
some life was going to be 
breathed into the American 
Sinctalf marketplace. As deolers 
started to sell the QL, we saw 
Sinclair once a go in personally 
involved In North America 
distributing an actively 
produced computer. We had 
hoped that this wos what we 
had been waiting tor and that 
Sinclair would now take lis place 
amongst the recognised 
computers In the United States. 
We had high hopes for the OL 
which hod orlglnotty been 
priced at S49900 but wos now 
selling lor S2W 00 A matching 
printer ond RGB monitor were 
olso avaijoble [bearing the 
I Sinclair Ql logo) and o 
pockage contoining oii three — 
^ as weff OS the Psion suite ot 
programs - cost only 
5795 00 Quite a txirgaln 
for a lot o( computer. 



related computer show ever was 
held in Cincinnati, Ohio It 
orlglnatly started out as o 
proposed gathering of Sinclair 
owners In the midwest — but 
soon grew to proportions never 
envisioned by its organizers^ 
Dealers from oii parts of this 
country and Conodo rented 
spoce and the original display 
Oreo had to be doubted. What 
originally wos supposed to be a 
local get-together attracted 
visitor?^ from every section of both 
counlries as well For two doys in 
Moy you would have thought 
thot Sinclair computers were os 
popuJor here OS ^ey were In the 
United Kingdom, 

II there was ony doubt fhot 
even the ZX-afiTS lOOOfTS 
computers were sflli in use by 
the toirhful. they were put to rest 
during Ihe eithibltlon. We knew 
ihat the T/S 2065 was still In usa^ 
but the Interest In the ZX-ai 
computers sur prised us all 

Once ago In, however, the QL 
found itself Of the forefront Of 
Interest. Just a few weeks prior to 
the show two announcements 
chonged the direction o1 the 
marketpioce as we knew it; the 
sole ol Sinclair's compuier 
business to Amstrad and the 

Sure hose of the entire Sinclair 
orlh American slock itjy A+ 
Computer ^sponse Although 
no word hod been ofllcially 
given by Amstrod. it was (ond 
Silt is} generally believed thot 
they will not introduce current or 
future Sincloir computers Into ttie 
North American morketpioce 
Amstrad itself will not even 
onswer questions about its future 
In America. 

But in the o^erglow of this 
Incredibly upilfling weekend, 
good things were once ogoln 
predicted for the Smclilalr 
morketptoce In. t«forth America, 
A+ Computer Response was 
going to set up o network ot 
authorized dealers and actually 
advertise the QL For a white It 
looked OS if we were finoliy 
going fo come Into our own. At 
one point there were seventeen 
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Quthorlied dealers and prlnl 
odveiilsing siorted to appear 
But. offier few rtioAths the 
advertising started to disappeor 
and displeasure has started to 
be heofd from ttie oufhofized 
dealers. A + has started io offer 
merchandise direct to the public 
in conflict with the ortginql 
understandings wifti the 
authorized dealers, as well as 
Introducing OL kits for wei) under 
the price of a completely 
assembled QL (The kits do not 
corrte with either the Psion suite 
or users monuol). Although 
the authorized dealers corry the 
kits as well, the price o1 a full QL 
— oswmbled ond with the 
softwore and users' monuol — Is 
now as low as 3209.00. 

New products are starting to 
appear for the QL. o few o1 
which hove been developed 
here in the Stoles, but the 
mo|ority of which must Still be 
imported from the UK The first 
AmerJcan piece of OL hqrdwore 
hm made Its appearance In the 
shape of the QL Talker. 

QL TdEker 

The Qi Talker as the no me 
Implies, ts a speech syntftesizer. 
Unlike some earlier devices fof 
the ZX-61 and T/s 2068 
computers, this one requires lurt 
the (device itself — no additiorwil 
hard wore t3uch as an omphfier 
ortd speaker) or softwore They 
ore oil built into the device \f\ 
the form in wtilch it Is 
purchased. All you have to do to 
set up I he Talker Is connect it to 
the senol port, open a channel 
to that port ond print to It. It's 
that simple Once that is done, 
the QL Talkei then reads ttie 
strlngfs) sent to It. goes to its 
built-in dictionary for the proper 
sounds and produces the right 
words (nearly all of the time), 
Aittiough there ore occasions 
when sou will have to spell 
some words phonetically, the QL 
Toiker produces the proper 
sounds more often than any 
synthesizer software that I have 
previously encouritered- 

Ther© ore many uses tor the 




Talker, ond some of the more 
Uinsiial ones ore quite inventive I 
hove seen one routine (or 
ARCHIVE which makes use of the 
Toiker tor Interactive sessions. 
Durino o particutorly long 
seorcn, one compony has 
progrommed ARCHIVE to 
werbolly call and Inform when 
the search has been completed, 
eliminating the need lor the 
businessman to sit and store ot 
a blank screen while the search 
Is being completed- 

Although o bit stronge 
sounding, by copying the OUILl 
tile to SER2 [with the QL Talker 
connected) I have heard this 
column being reod to ma Anv 
(lie con be read In this manner, 
o I though it should be text only 
to ovoid control codes and the 
like 

Software ond hordwore for the 
T/S 2066 (the Amertoon version of 
the ZX Spectrum] Is still being 
produced os well, and 1986 sow 
II? shore in this Oreo as well A 
look at some hardware comes 
first. When the ZX-^1 was 
introduced, one of the main 
criticisms was its small amount o( 
memory. The onboord 1K which 
come with the ZX-ei was 
increased to 2K when Timex 
introduced the American version 
- the TfS 1000. This was fatef 
Increased to 16K onboard in 
19S3 when the T/S 1500 wos 
Introduced. When personal 
computers first appeared on the 
scene^ 16K RAt^ wos considered 
mojsive. Even the 1K and 2K 
which the earlier computers 
corrled was on ochievemeni 
Consider the (act that even an 
une)(p>anded ZX-S1 Is more 
powerful than EMIAC — the tifst 
computer which caused city 
lights to dim each time it was 
used! But even it you used a 
ZX-fil you were still able to 
expand your computer The most 
popular expansions In those 
doys come from Memotech, ond 
for about S200.00 you could 
expand your $99.00 computer to 
a (ull 64K, And if that were not 
enough tor you, o system wos 
available with which you could 
further expond your ZX-ei to one 
megabytel Of course this would 
cosfover 51,000.00 ond you 
could buy o true business 
computer for thot price But 
when the T>S 2068 wos hnolly 
releosed, it come with 72i<; bull! 
In, on cloimed the ability to b© 
expanded to one megabyte 
without a lot of expensive 
hardware In tact, all you would 
need would be the actual 
memory chips properly 
conflgurd os the bonk switching 
capability was olreody resident 
in the computer. But no T'S 2068 
memory exponsion was 
pionned. ond until 1966 none 
were developed. 

This T,5 2068 compotibto 
memory ejcponsion takes the 
form ot o command cortndge 
and Qs such (its into the port on 



the front of the computer. One ot 
the features of this unit which 
mokes It popular Js the lithium 
battery onboord. By continually 
supplying power to the RAJM 
cMipSv this board offers non- 
wofotiie memory. Programs 
ond/Of data ore immediately 
available upon power- up 
without the need to load from 
any oulside source, 

CP/M 

Speaking of mass storage 
devices, as reported o few 
months ago. CP W compoltbtlfly 
was Introduced for the T/S 2068 
during the yeor. Combining their 
iong standing design in floppy 
disk interfaces tor both the T.S 
1000 ond T/S 2068. AERCO has 
opened up the world of popular 
CPfM software for the TfS 2068 
user Once the mosi utilized 
operating system, there is a 
great d«a) of CP/M software 
available - both professionol 
(such OS Wordstar] and public 
dornoin. Any CP/M progrom In 
Marrow for mot will now be obie 
to run on the T/S 2068, 

Developments tor the T/S 1000 
hove not completely 
disappeared either, and In 19&6 
a handful of products still mode 
their woy to market tor these 
computers. Graph ics, 
telecommunications and 
extended BASIC were the top 
attention getters in 1986. Even 
the T/S 1500 — which never hod 
a chance to moke its mork in 
the generoi scheme of things - 
had software developed 
specifically tor It this takes the 
torm ot a high resolution 
dungeon gome by the name of 
Dungeon of Vmir it contolns 24K 
of machine code which cieotes 
nine levels, sixteen types of 
monsters, fourteen objects and 
six spelts. Thanks to built-in 
routines you can save gomes In 
progress ond lood them bock in 
seventy seconds. Various versions 
ore ovolioble depending on 
what hardware setup you have. 

There continued to be a iorge 
demand for Spectrum software 
due to the continued popularity 
ot various Spectrum Emulators. 
However, while ZX-SI software 
runs fine on TjS IOOO's ond T/S 
ISOO's, ond Spectrum software Is 
compatible with Spectrum 
emulated T/S 2068's. the QL — 
with its JSU ROM - still hos to 
rely on modltlcations to British 
software before 100% 
cornpotibility is ochieved. 

Where will 1987 toke us? It's 
hard to soy After oil. mony 
observers (myself included) have 
prematurely written the Smcfair 
computers' obituary Jn the past, 
Whife things ore not as bright as 
they were in January. 1986, the 
North Amerlcon Sinclair taithful 
hove the tendency to confound 
the pundits. Hopefully 1967 will 
not prove the eKcepfion to what 
has happened in the past. 
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The Friendly 
Programmer 



When someone els^^i 
program crashes on 
you 11% "bad 
programming" but 
when your own 
program crashes who 
can you blame? User 
friendliness begins of 
home as Alan Davis 
explains. . . 



■—efs^ begirt wifh a tall sforv, but 
orte with o fnorol. If's colied The 
Shope of Things to Com^" , . . 
Sid hod fust bought a book. 
ond on arriving home he curied 
up in his tavouiite armchak to 
enjoy it, Unforiunoiety tt wos one 
of those new'tangted books fitted 
with a complicated anti-plfocy 
d€'vice to defeat photocopiers, 
and so it took him a quarter of 
an hour to get it open. Still, tye 



Listing 1 



s 




O 



O 

UJ 



1 KEH ««*S1HPLE MENU EOUTIKE 

2 BEH 

3 REH 

Iflt CLS : FlINT AT 8, 11 I'OPTIOK 
S-SAT ie,5;M: 0O aosethins'-TAB 
^■."2. Po 9c»afrthin« elae"'TAB 5t 
"3: Do something different" 

20 PRINT ttliAT «,e; INVEISE l! 
"PLEASE SELECT. . . * 

30 PAUSE 0: LET it=!NKEYt 

IF i»< "1' Oif %*>"!' THEN G 
3« 

&EEP , U 30 
GO SUB 100*UAL 
GO TO le 
CLS : PHHT AT 
aoMeth ing" 







i» 



I0.4:"l 've d 



40 
TO 
50 
80 
70 

one 

1 10 QO TO 310 

200 CLS : PR [NT AT ie.2;*I'we d 
one soaethmg else** 

210 GO TO 310 

300 CLS : PiriNT AT 18,2; " I v* d 
one soaethint: dtff*rent' 

310 GO SU& 500 

320 PAUSE 0; RETURN 

500 PRIKT fll;AT 0.6; INUERSE 1: 

PRESS A KEV. , *! RETURN 



did manage It In the end. and 
he settled down to read After 
hed read a couple of chapten. 
his fingers accidentolly turned 
h^fO pages over Instead of oneL 
Wow the designer of the book 
hadn't anticipated that anyone 
could do such a sifty thing — so 
the page-opening mechanism 
jammed, and the book snapped 
shut "Oh well, my fault" said Sid, 
philosophically. (It took him 
another 14 minutes to get it 
open again. j This time he took 
great care not to turn h/vo pages 
ot a time, but otter a while he 
fust couldn't resist trying to sneak 
a look at the last page to see it 
it really was the butler who did it 
— and at that point all the 

pages fell out 

Now I know that this i* on odd 
waY to begin an ortlcle on 
Sped rum programming. Bui 
subslilute "sotlwar©" tor book", 
ond I thiriik voull see whol I'm 
getting ot. We've oil bought (ond 
perhaps — heavan forbid! — 
even wrlttenj programs which 
were poorly error-frapped, 
crashing without woming as the 
result of an injudicious key-press ; 
we're oil dl stress ingly famillor 
with those barbaric "pfotechon" 
methods which hang up the 
mochine when you press BREAK; 
ond o1 course the monstrous 
LENSIDK hos loun,d no dlff^CuHv 
Ql all In achieving a ploce in 
the top ten list of contributors to 
the misery of mankind- 
Only on© person suffers trom 
all this; the user of the progfom 
In principle, there's no reason 
wtiy he shouldn't find using a 
©ompuier progrom almost as 
stroighrtorword as reoding a 
book, but the foci is that many 
progroms give him a rough ride. 
So I thought i1 might be o good 
idea It we trted to find a few 
ways ot moking life easier br 
hJm when writing our own 
programs. The keyword, then, is 
'Irrendly'J and fnendtlness Is 
diways worth striving for, no 
matter what kind of program 
you're writing. 11 doesn't even 
matter It the prooram Is a tjllllty 
being written onfv tor your own 
use — because we oli make 
mistakes; and the lost thing you 
wont is O poorly Crosh'prooted 
utility which leaves you in a 
mess otter moybe hours of work, 
Just because you pressed ihe 
wrong key by accident. 



Weak links 

Usually, the friendliness ot a 
program isrv't determined by 
Ingenious programming. Rather, 
It depends on the programmer 
painstakingly seorching tor 
possible weak poiniss and 
oniicipating potenttof errors In 
such o way that they're 
rendered hormless to the 
program — and by impticotion, 
harmless to the user From our 
preserkt point of view, the danger 
points will occur at places in a 
program where some kind ot 
input is needed Irom the user 
and it's predominanlly this area 
that we'll be looking ot In this 
ortlcJe. 

On the whole, the friend I iesf 
way ot getting Input from the 
user is probably to present him 
with a menu ol options, and ask 
him for Q single prod at the 
keyboard to make his selection 

This automatically puts a limit 
iQ the silly thinga hie mtght try to 
do. and has the great 
advantage ot being easy to 
understand li also means that 
our task of error-trapping It 
made very straighttorword- 
LMing 1 is the sort of routine 
on© might use here It presents a 
choice of three actions (potntiess 
oneSi here — but this Is only on 
eseompie] determined by 
pressing key 1, 2, or 3 — ond is 
about OS simple 1o operote as 
any program could be In fact, 
short of pressing dREAK, ihe user 
simply con'f crash the program 

— because tin© 40 r©|ects every 
keypress eitcepl the three 
oiiowabie onea 

Wherever it's appropriate o 
metiu-driven utliify program gets 
fi^ y/cAe every time 8ut 
progromming fl"ke life, alas) 
often presents us with 
circumstonces which can't be 
tackled m quite the way we 
might like. Sometimes a single 
key-press menu just wont Pol 
and this is generally the point at 
which our progrOm's 
"friendliness" can start to 
acquire rough edges. I can't 
cover all even tu oli ties, of course 

— ltd take a litefimet &ut we can 



Listing 2 



I BER *»*SmPLE IWPUT rOJTINI 
Z flM 

10 IMPUT -Mflu ■*ny uohild yott 1 

2ft IF 3t>5« THIM P»t*lT "Sorry, 
th«t-A too ■any,': CO tP t^ 
3« FilNT "OK. You h«u« 'm.- a 
bjaet'i's" *N& HOI 
-40 CO TO 19 



20 
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Listins 3 



2 EEH 

3 lEH 

14 mri/T 'How mtay you Id you I 
Ik*?-* LINE z*: GO SUB S«« 

2« IF tt\\ TMEM PItWT 'Nunber 
■ oniy, ploiao,*' GO TO 14 

M IF x>S« THEN fStlTT 'Soirfy. 
tliii'i (.CO KAny.": G-O TO lH 

4« rtlMT 'OK- Vo4 h«v* *ixi' D 

%« GO TO 19 
S«« LET f*il-*: IF *•-■- THBK 
LIT f*tUli SETirili 
51« POt 1=) TO LEN z« 

S2* ir i»ttl<-«- OB r*<i!>*e* T 
HEN LET flll=l: BETURN 
S3* HSKT * 
^« LET 3t=VVlL i« 

S$« lETUXN 



leom a good deal by taking 
one specific ©Kample and 
driving Inro if thoroughSv — 
becouse It's really the thinking 
process underFying this which is 
Impoftont, ralher thon the 
exomple irs«lt. 

The ejromple I've chosen Is 
one which commonly orlses In 
proQtCin^$ of mony types* 
nomely. vwhere the program 
requires a number fwhich moy 
be &everol digif^ long) fo be 
entered by fhe user. We'll restTtct 
the discussion to Integers, her© 
— and lefi also add fhe 
orbilTory condition thai for some 
reason peculiar fo the siiuofiori 
ttie number mustn't eicceed 50 
This l3 |u$t the kind of thing 
which could arise In a fypicot 
progromming situation 

On the foce ol (t. Lifting 2 
would appear io be a 
stroightfonirard onswer to the 
pfobtem, It uses the simple 
BASIC INPUT" command fo 
ossign a value to "x". checks to 
$ee whether the value entered is 
permissible tm mustn't exceed 50, 
rafnember), and prints on 
approprlafe comment. It works, 
of course: but as o piece of 
"ffjendly programming" It's o 
deod loss because there are so 
mQiVf possible ways ol croshlng 
it, Just tor starters, try entering a 
letter, or several letters, or even 
(since there's nothing to stop you) 
something like VAL £$l 
Gruesome isn't if? 

Improving Input 

What con we do to improve 
mottOfS? Well, a solution which 
sorts out fhe major difficulties is 
given in Uttlngi 3 We're still 
usirigi the IMPUT common d - but 
now were picking up fhe entry 
not as a number, x, but as a 
sfiing. z%. This gives more power 
to our elbow, because we can 
now odd o utile error checking 
subroutine (lines 500-550). This 
rejects the input if fl^e entry is 
eilfier on empty string, or i;f any 
Ot the cho roofers ore not pure 
numbers between ond 9, and 
refurns to the user with an 
appropriate comment and a 
repeat request. On fhe other 



hand, it all is well, line 540 
assigns fhe correct value to x, 
ond Bob's your uncle 

This isn't a bod solution to our 
problem, In tact — and you may 
well consider if good enough. 
But it's by no meons perfect, 
because the INPUT command 
sfiiS has a couple of nasty triclcs 
up its sleeve. Try pressing CAPS 
SHIFTI6. (or ejtampie, 

Aiiernativejy type In lots of 
numbers ~ soy a couple of rowa 
Oops! So unless you have o 
quaint (ondnoss for fhe "STOP in 
INPUT" ond "Number too big" 
error reports, if looks as though 
we'll hove fo continue our 
seafch tor the ultimate In 
friendly input routines. 

Obviously, To improve matters 
further, we'll hove fo abandon 
the INPUT command attogether, 
and simulate a similar 
command of our own which 
allows tt\e program to Intercept 
every choracfer as Its typed. This 
could be tackled in several 
ways, and Lttting 4 is one ot 
them. The main bulk of the error- 
trapping Is done in line 20; 
because we're reading the 
keyboard using INKEVS, we con 
eKamtne each keypress a& It 
comes, ond ignore it if it isnl 
either a number (CHRS 46 — 
CHRS 57), ENTER fCHRS 13), or 
DELETE [CHR& 12] This still leaves 
quite a lot to be done, ftiough. 
The variable i" keeps count ot 
fhe number of valid characters 
typed, so that line 30 con 
prevent the user attempting fo 
ENTER or DELETE a nonexistent 
number Line 70 solves fhe 
problem of ttie "Number too 
bjg ' error by limiting the 
number of digits that can be 
typed to 5. line SO builds up fhe 
string zS one character at a 
fime, and when ENTER is pressed, 
line 90 eirtracts the value of x (ije 
VAl 2S) that we need. ELine 500, 
by the way. is the DELETE 
subroutine] 

Although there ore o lie motive 
lines ot opproach. this seems to 
be about as for as you could qo 
m BASIC It's as Crashproof os the 
menu routine in Listing 1, in ttvof 
only BREAK will defeat it. (f you 
type if in and try it, though, you 
may notice o marginal 
sluggishness in the keyboard 
response It's only very slight, but 
should you wish to odd extra 
checks between each keypress 
[tor some other specific 
dppiicQtionj if could become 
irritating. The problem arises of 
course bee ouse the more work 
you ask the program to do 
between eoch iteypresi the 
longer it will take to do it, 

The only comprehensive 
solution to this is to read the 
keyboard and do all ihe 
"between keypresses" error 
Checking in machine code 
returning to BASIC only when ttie 
input islNTERed, One woy of 
tockling this Is ttte assembler 
program )'ve given in Lifting S, 



This works by reodina the system 
variable LAST-K. whicn stores the 
code ot the last newly pressed 
key. If this Is non-zeroL indicating 
o keypress^ then the error- 
trapping checits ore colled on© 
after another so that oniy a valid 
keypress is accepted. The 
routine olso looks otter the 
printing ot digits to fhe screen, 
and the deleNng process. The 
actiiat Input is stored in a series 
of up to 5 byfes starting at 
address STORE. 

A simple mochine code 
program like this will need o 
shod BASIC subroutine to drive ft 
— such as the one I've given in 
Uittng 6 It you wont to try this 
out tor yourself you'H need the 
mochine code residing in 
memory at 65000 — dont forget 
to CLEAR M999 beforehand This 
new BASIC ma chine code 
combinotion wJll behove m 
every way like Listing 4, except 
thai all trace of keyboard 
sluggishness has disoppeared, 
together with the added bonus 
that even Bf?EAK is disabled 
during the period where an 
input is being requested There is 
absoluteiy nothing of all that the 
user can do which wilt couse o 
crosh. Error-trapping is complete, 
and the only improvement in the 
vi^y of fflendllness would be to 
include more detailed prompt 
messages on screen 

As I said earlier, it's fhe 
general process involved which 
is Importonf. rother than the 
details; and I hope thot fhe 
method of progressively isoloting 
fhe problems and then solving 
them is clear from the examples 
I've used here. The eicTent to 
which you go will largely 
depend on how likely it is that 



Listing 4 



1 EEK «**CUSTOH INfUT ROUTINE 

2 KEN 

3 £EK 

10 LIT zSs-": LET ii<9: 
liAT d,0;*'Koit Bany you Id 

Z0 PRINT Wl;AT K ii'>'i 
9-' LET i»=It(KEy«; LET lc=COI>E ** = 
IF £k<48 Ot k>57l AKt> fc<M3 ANB 
k<>12 THEN CO TO 20 



PBINT • 
you 1 ik 

PAUSE 



30 IF NOT 1 AND 
THEN CO TO 2* 
40 BEEF .©5,30 
IF k=l2 THEN 



O 



50 
TO 
60 
1 0* * t t » 
70 IF 



(k=l3 06 £rt2» 



GO SUB 500: G 



20 
IF 



PUNT il iAT 



k=l3 THEN 
GO TO 90 

1=6 THEN CO TO 20 
60 PRINT W1;aT l,i:i»5J LET z» 
=Z**i*: LET i=l+l: GO TO 20 

90 LET )( = VAL i»5 IF x>50 THEN 
PRIfiT "Sorry, that's too aanyl" 
: GO TO 10 

100 FIE NT 'OK. You hftva 'iHi' O 
bject-i^s" AND x<.>t 
110 GO TO 10 

500 LET 1=1-11 LET z»=z»f TO LE 
M z»-l): PRINT »IIAT l.ii* •: it 
ETUSH 



o 



o 
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S 

et 

B 
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Listing 5 



1 Htn. t.*ii;i,i|r;iT0!1 iJiPUT tDUTlHE 

I MACHINE CODE VEtStOfll 
Z »IM 

3 lEn 

l» LET pc»oit=e5l3a; LIT atora^ 
B5t39 

ZO rRiNT «t;AT «,0E*K«t« »«^ay u 
Duld you lih«7' 

3» LET m^MSi 6»»«« 

4« rRINT •MAT »,«. , , . 

5« LET a«=-"t FOS i=storo TO a 

• PEEK I 1 IIIJ(T I : LIT x«V|lL 2t 

e« ir 3c>9» THEH fttUT -Sori^y. 

tha,t'x too ajiny''^ GO TO 20 
T« rilHT 'OX. ¥ou b«v« Mki' d 

09 ao TO 2t 



others witr \j&e your programn ol 
course — OAd il wift cil$o 
depH&nd on how tomilior with 
computere they're likely to bet 
People can do very odd things 
when they're desperate. , . , and 
It's up to the progfommef to 
safeguard the inexperienced 
user from him&elt. 

Protection 

I can't leave the subject ot 
friendliness wtlhout saying a 
word about "protection " Some 
people do seem to get 
obsessive about this sornetlmes, 
ond don't regard a program as 
finished until they've 
incorporated oil the BREAK 
disabling Irtcks they can musfer 
If the result simply means that 
BREAK is ignored, ttien fine; this 
In Itself protects the user from 
stopping ihe program and 
getting into o mess. But If 
pressing BfJEAK causes the 
mochme to hong upi of o 
s^tem reset, rhen surely this l« 
the very opposite ol friendly 
programming! Furthermore, such 
methods ore actuolly quite 
pointless. They certoinly won't 
make your program uncopyable^ 
and it all you're worried oboui Is 
to heep piV'riQ ^^^ '^am your 
code, then it s!or>ds to reason 
that onyone who's capable of 
understanding your program In 
the first ploce will have no 
ditliculty in making short work ot 
your protection scheme! The 
moral? Think twice before you 
plant o bomb in your 
progrom . . . 

Im aware of course fhol 
writing an article like this is 
rather like putting o gun to my 
own head, because Its almost 
cenoin thai someone will now 
closely examine all my 
programming examples In 
previous articles to see if I take 
my own advice 8ut I'm happy to 
take the risk. A bit of egg on my 
race won't do any harm, and It 
the result ts an increase In the 
totol amount of programming 
frlendllne^ in the world, then I 
guess it's worth if. 

Letters on the subject should 
be sent to the editor - 
preferably with BREAK dibbled 
ond fitted with LENSlOK, 



Listing 6 



cHlSOFT GENsanz ASSEnBLEsr* 

ZX gPECTIUK 

Copynsht EC I HtSOFT 1383.4 
ji) 1 1 rithta rs3«rvfld 



?**3 i •rrorst 40 



le *Tt* 





29 


tZ- 








30 
40 

50 


; Aaseiblvr 


progr&i to input up to 5 difit number 










S5«ee 


60 




OBG 


95000 


S&«0« 


70 




xot 


A 


@5««I 


60 




LD 


iPOtMTl.At Vs3*t th» attjrt pointer 


65e«4 


90 




CALL 


it901i OptB chinatl to Ioir»r scr««n 


654WT 


100 


STAfiT 


Ckll 


FBOHPT 


6S»10 


1 10 




XOf 


A 


6&e 1 1 


120 




LP 


iLAST.KUAi leapt >y*t»* v»ri»bl« LASt^lf 


a5»i4 


130 


IKFUT 


LQ 


A. iLASt Kt 


65*17 


140 




CP 





saeis 


t50 




JT 


Z, INPUT; MAtt for « kay-pt-ajs 


65»2Z 


160 




CP 


)2 


6saa4 


170 




JP 


Z, DELETE 


65*27 


190 




CP 


)3 


6S&29 


190 




JF 


Z.ENTEB 


6S«3a 


£04 




CP 


&B 


6&»34 


210 




JP 


NCSTAKT 


65037 


220 




CP 


46 


65*39 


230 




JF 


CiSTAET; Only nuRbtrs c«t pmst 1i*r« 


65042 


240 




LD 


ICHEKAi T«aporAriIy ■tor* ch*r*ct*r 


65045 


250 




Ll> 


A. iPQINTJ 


65046 


260 




CP 


5 


65050 


270 




JP 


NC.STAS^Ti Abort If Bor* th,«n 5 dlgtti 


65053 


260 




LI^ 


HL-STOIE 


6505S 


as* 




LP 


PE^lFOlKTi 


€5080 


300 




LQ 


D,0 


e5M2 


3)0 




APP 


HLiPEi HL ti^v points to corr#ct t,HT*ss 


65^63 


320 




LP 


A, (CHE) 


65066 


330 




LP 


{HLKAi Put ch^riirtBr cod* inta xtor* 


65067 


340 




CALL 


FIJMT 


eS070 


350 




LP 


A,E 


65071 


360 




tm 


A 


65072 


370 




LP 


< POINT), A; Nau pD^nmr po*ii ion 


85075 


390 
390 




JP 


STAiTi BACk for Another k*y-pr«» 


65079 


400 


PROKPT 


CALL 


SETP03 


65001 


410 




LP 


A, 92 


85083 


420 




tar 


lei Print A 'praiipi' ayibol 


65064 


4 30 

440 




lET 




8508^ 


450 


PPINT 


CALL 


SETPOS 


65(afl8 


460 




L& 


A. (CHBl 


S5091 


470 




fSt 


16; Priht currant chAr*ct«r 


S5092 


460 
490 




BET 




65093 


509 


3ETP03 


LP 


A. 22 


65095 


510 




«ST 


16 


6503B 


520 




L& 


A, 1 


35039 


53(j 




IST 


19 


65*99 


540 




LP 


A, (POINTt 


65102 


550 




I3T 


16: SftH «l FEINT •9: AT 1. (POINT) t 


55J93 


5e« 

570 




*ET 




6S1»4 


S60 


DELETE 


LD 


A. (POtlCT) 


£51,07 


590 




CP 





65ies 


600 




JP 


Z.STAST: Abort if aotfains typed y«t 


65112 


910 




CALL 


SETPOS 


65)15 


620 




LP 


A. 32 


65117 


63I0 




R3T 


IB; Frirt « spkce over tKe ol4 praapt 


951 ie 


e40 




LD 


A. (PaEKTI 


65121 


650 




DEQ 


A 


65 122 


660 




LP 


(POINT!, A I Hove pointer bmck one notcb 


65125 


670 
660 




JP 


STAET; Bkck for jinecber key-preii 


G5128 


690 


EHTEt 


LD 


A.<P01«T) 


65 13 1 


7«0 




CP 





65133 


710 




JF 


Z,STAKT: Abort if sothtng typ*d yet 


65139 


720 




srr 


?SACk to BASIC 


65137 


730 


CH* 


PEPB 


Oi TeHpor^ry starv iar eherkcter eod* 


65 136 


740 


POINT 


DEFB 


0i 3tor«« current pointer pojitton 


95139 


750 


3T0IE 


DEfS 


5i R«aarves 5 bytea iq Htora dj.gi.ts 


23560 


790 


LAST.K 


EQLT 


23560 



Puss 2 error* 3 00 

Tdble uaed: 147 frae 300 
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HIsoft Basic Compiler 

HiSoft 

£15.95 



Hfllsofl are o company k^mous 
lor their Devpac assemblec 
which is the o^sembler oil others 
are measured by. They <3re not a 
proliltc producer o4 software but 
usuolly when rhey do morket 
somettiing ir ^s ot a very high 
standard 

Now BASIC OS we all know; Is 
KKe\\J\ tor i©orn,lr\g to program 
ond ^s tolerable in some 
oppNcatfoDJh where speed Is no! 
essentioE To oet an arcade type 
of program lo run at a 
neosonoble speed on the 
Spectrum you need to progrom 
in machine code and that lakes 
a Idir bit of serious study. 

Alterrtctlves are to use o 
specioi language such as White 
Lightnfng or to get a compiler to 
chonge BASIC into mochine 
code 

The latter has been ottofnptod 
with reasonable success tjy PSS 
with MCODER 1. 2 & 3, the last 
bein^g on excellent compiler 
with few disadvantages the 
biggest being the compiled 
code is nol relocatable and it Is 
nof possible to combine several 
rouimes complied separately 
BLAST on the other hond wos a 
disoster and its nome aptly 
rrilrrored its purchaser's 
expletives. 



Floating point 



The HiSoft compiler ts a full 
Hooting point (copes with 
decimais as well as Integers, i^ 
whole numbers], compiler for all 
the Spectrum variants The code 
itsell occupies around 11K. 

HlSoh claim ttils rrteans fhal 
programs up to 30k: con be 
compiled in one operation. 128 
and PliPS 2 owners have o 
slightly modified operating 
system which tokes odvaritooe of 
some of the copabilities ol the 
machines. 

The cofnplter code is located 
low in memory between Ihe 
system vorlables and the 
mlcrodrlve mop area. Memorv 
mops of the program^ 
requirements ore given in ttie 
monLtol, 

Limitations ore few and ore 
unlikely to be re^lnctive unless 
you require them tor a specific 
progromming purpose. These 
are Ihot no expressions are 
allowed In DATA statements, 



evaluations of string variables 
(eg, VAL x$] is not allowed and 
arrays of three or more 
dimensions connol be used. 

There are olso a few system 
commands which ore not 
oMowed but these can be 
overcome due to the compiler's 
obiflty to move in and out of 
8ASIC selectively, these ore such 
commands as LOAD. SAVE, NEW 
etc 

Although supplied on tape 
there ore Instructions for making 
a Ivllcrodrlve or disk bockup 
copy, a considerate and useful 
optior). 

The compiler hos six^teen 
directives ad hough often only 
one or two may be required 
and these are used by adding 
REM: lines before the storl of Itie 
code lo be compifed. 

One compilation is initiated 
then all relevenl info Is provided, 
including entry poinfs It the 
program was split into sections, 
ond at the end the $1ori ond 
length of code tor saving to 
tope etc Is given. 



On Test 

First the 50 page manual 
deserves a congratulatorv 
mention, I took It owov and read 
It ond due to Its step by step 
examples I understood if without 
any pfobiem and tell confident 
when i went bock to the 
computer 

My first difficulty came when I 
loaded the program and tried 
to convert It to fun on my disk 
drive system, it wouldn't! Then 



tried running it dkecl from tape, 
it locked upT 

Only when I disconnected my 
drive would it work, now the 
problem is that I am using a TRL 
Beta Intertace and it Is obviously 
incompatible with it. I assume 
that the Disk drive they refer to in 
the monual Is the Opus 
Discovery which is compatible 
with the microdrive system. A bit 
of a disappointment 

The program wos now working 
and the short demosjexamples 
worked perfect ly ond 
ImpreMivety This Is th© only 
compiler I know which can 
handle Sinclair's computed 
GOTO and GOSiJB teoturef. 



Spe&d limits 

The speed Increase wos varloble 
but this is ©xpioined, and 
reasonably so as being 



dependent on the number ot 
'reor number col cu lotions 
n«eded and use of the 
PlOIi'DRAVy functions By 
specitying integer and positive 
Integer variables ot the start by 
using fhe directive iSEM: INT 
variable, list the speed increose 
is optimised. 

Error messoges are clear, 
detailed in the manual and are 
produced on either of the first 
two of the three passes the 
program makes. 

My next test was to try and 
find a BASIC pfogram on lope 
(oft mine being kept on the 
Inoperable disk drive) eventually 
I found o couple and of course 
Ihe first included a DIM A(2,4,3) 
instruction which is not allowed. 

The fi&xt was o copy ot an 
earlier ZXC listing colled 
Platform Jack, a rather slow 
Jump game, it compiled offer 
three otiempts when i had to 
make minor amendments to RUN 
stole me nts ond gave a speed 
increase of about 20 times! 
Completely unplayoble without 
the addition of some delay 
loops. 

Out of the four other games I 
experienced no problems and 
oil gave on impressive gain in 
speed I did find that in general 
the code produced tended to 
equoi or become stighfly longer 
then the original and this meant 
thot In pracfico} terms around 
UK to 15K wvas Compilable In 
one go For really long programs 
then It may be possible to breok 
them into smaller units and 
compile to specitic addressee A 
special loclllty to compile DATA 
and program seporateiy is built 
into the program. 

I om proud to note thai ZXC Is 
credited ot the end of the 
manual for oltowlng the use ot 
one ol Ton! Boker's published 
routines for the 128 key pod 
simulotor 

Probably the most versotite 

Sen era I purpose compiler on 
& market if has a little more 
llexibiiity than PSS M coder 3 
which must be its nearest rivol. 

It could certainly produce 
commercial quality programs of 
jome type*, but to produce that 
state-of-the-art graphic ore ode 
masterpiece is unlikely without 
custom written machine code 
routines, 

If you're serious obouf your 
computing then this is the 
program you've been wolfing tor, 
OS close as anyone Is likely to 
get to on eosy to use. most 
features supported compiler for 
the Spectrum computers. 
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THE DISC 
COLUM 



John Wase presents another 
selection of useful routines for 



o 
o 



o 

Q 

24 



Discovery owners. 

"F he Hr$t roiiHne this monlh 1$ q 
neat Ikttle COPY routine from 
John Bennetl, who lives near 
Bedtejfd, that enables you \o 
dump screen to a printer 
Funr^v. I was asking tor this sorl Ol 
thlnig only In lost month's 
column, and before it's even 
printed, here i1 is! The progrom 
(Flgur« i) is ^hort, eosilv ^'ped 
m. and if works!. Lin© 30 
connects stream 3 to the prlnler 
driver software In the Opus port, 
Line 1CM] swtlches ihe prknler 
spacing ro 8 72' (you might 
need to Odjust Ihis for your 
printer) ond 12C switches the 
printer io graphics mode. Line 
140 does Ihe piotling for on© 
pass ol the print head and iine 
160 a line teed The spQcing Is 
returned Io normal in line 160 
ond fine 190 closes the slreom 
And there it is^ complete with a 
S^E rouline ol the end, FIgur* 2 
te a picture from my old lape of 
Lunar Jetman produced ty this 
routine. Although it was 
originally wrltlen for a Shinwa 
CP&O. it wofki fine on my Epson 
FXSO, toa The only problem is. as 
Jotin says, that it's rother slow: 
some machine code mighl 
come In usetui How obout it. 
Mka? 

Moreflles 

Steven Nutling of Hislon. o< 
"supercaf fome has sent In a 
program which took my eye This 
Is another progrom for playing 
with the CAToiogue fiie 
somewhot more explJcli than Ihe 
very short BASIC routine which ( 
published a month or two ago, 
and if i^ncludes o bit of mocnlne 
cod© to speed things up a lltte. 
There are 719 sectors on eoch 
disc numbered to 716, and 
eoch sector can hold 256 bytes 
of CAT or progrom information, 
The CAT file uses the lirst seven 
sectors (numbered to 63. The 
remainder ol the disc available 
for use is laid out as follows: the 
disc formatting informolion and 
disc name us© the hrst 32 bytes, 
and each subseqijeni file uses 
16 byies. This meons that there is 
room tor Information on 110 




programs, data files, pieces ot 
CO<le, etc: (32 + 110 • 16 = 1792 
bytes = 1 75K = 7 sectors) The 
fourth byte In the first ol those 
CAT sectors contairis a volue 
equal to the number of the last 
sector used by the CAT file 
(nofmolly extending from sector 
through to the end of sector 6: 
so the normal value Is 6, 
indicating 7 sectors)- However, by 
inserting another value In this 
4!h bytft we can extend the 
number of sectors in the CA? tile 
up to o moKimum ot 43 This 
oSlows us Io store a minimum of 
676 files In the CAT file In 
oddition to the first 32 bytes 
which contain the disc nam© 
and formatting Informolion This. 
in furn, leaves us 676 seciori As 
If Is not possible to store more 
thon one program file or 
what'hove-you on a sectoT. the 
maximum number of programs, 
eta which con be stored is 67, 
just equal to the maximum 
number of flies in the CAT tlie. 
ond probably enough for most 
people 



Ihe program 



To oJtec the magic byte, the 
program listed in Figure 3 first of 
all needs to wipe the disc clean 
wJlh a FOfiWAT commond. So 
dont use this program on a disc 
which confairns voluoble 
routiines. Next, the program loads 
in sector 0. dtlets this byte, and 
saves this sector back to where If 
belongs 

Lines 10 to 30 set up the 40 
byte mochine code rout line, 
protected by CLEAR 65069 in line 
10. Lines 40 to 60 ask you Io 
INPUT the drive number, check 
that this Is reosonobie, and Ihen 
POKES If into the mochine code 
routine. Lines 70 to 60 osk for the 
disc name; IS contains seven 
ietters. the moximum number 
oJlowed by this routine Ne)(t, in 
lines 90 to 100, you ore asked to 
INPUT the number of files, f, 
which you need to save on the 
disc: this niumber Is also 
checked to see if it is 
reasonable Line 110 works out 



the opproirimote number of CAT 
sectors needed for storing the 
numt>er of tiles indicated by Itie 
volue contained in f: this Is then 
POKEd irnfo the machine code 
rouflne Then, in ime 120, the disc 
is FORMATted with the name t$, 
plus the number of files which 
can be saved. RANDOi^IZE USf? 
6S0dD coils tl^e mochine code 
routine (Figure 4}, ond, to finish 
off, o CAT confirms the filename, 
the number of files available, 
and the memory left tor the 
programmer. 

Code 

The machine code in Figure 4 
has comments alongside each 
step and is pretty self- 
ejfplonotory It loods the 
selected sector from the disc 
Into the Spectrum's RAM, starting 
at address 65110 [see assembly 
listing, line 14). having first 
loaded HL with the number of 
the CAT sector required; in this 
cose, the first sector, number ?ero 
(tine 12) The number of CAT 
sectors required is poked' into 
address 65114 (line 3) and the 
sector is saved bock to the disc: 
ftnollv Oast line] the Spectrum 
l?OM is paged back In with a 
return to 8ASIC 

Fastload 

This program, by t*tel1 Hewttt of 
Coventry Is one of a whole 
clutch of loader-programs 
and/or catalogue programs 
which I hove received lately, 
several of which you've already 
seen. I therefore have to be 
rather selective Although it hos 
some iimltolions, Nell's program 
stood out because of the 
Impres^ve presentation; the 128 
style windows, in particular, ore 
most attractive. 

Fastlist 

The program in Figure S is all in 
BASIC Type it In, using graphics 
A in place of the question morks 
In ttrve 9993 and save it as run", 
auto rurinlng from line 1 It 
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allows vou fo tOAD programs, 
ERASE flleSv giwi yo^ an 
fljftendecJ CA7. COPY lites. and so 
on. The menj bor will (se« 
Figures 6 and 7], appear at the 
top ol fhe screen wiJh the ftnl 
option (iDAD), floshJng. The 
cursor keys move the choice 
along the nnenu bor highlighting 
each option in furn. The 
required option is selected by 
ENTER, ZERO or DELeiE. A pgll^ 
dowpi type menu then appears, 
selections being made Just ai 
on the 12B menui To whet vour 

Hgun 1 



oppetite, figures 6 ond 7 show 
screen dumps of two Of the 
menus, the LOAD menu (blue 
background) and the 
fv^lSCELLANEOUS menu (green 
bdckground), You leove o menu 
by pressing Q to quit — the only 
prompt not on<$creen, so take 
heed. 

The options are 
straightlorword — you con load, 
or load ond run programs or 
codet or erase any (lie. and 
there \% a miscellaneous section 
which includes various resets^ 



the code-length of the files^ Files 
beginning wiTh CHRS to hide 
them lr> the catalogue printout 
Shew up here with a question 
mofk at the beginning ol the 
filename: o IDAD and ERASE 
option is provided to deal wifh 
theses too (in these options, only 
the no me, without the question 
marl{, should b© entered). 

The COf»y section is o bit 
limited, using as if does the 
rather limited MOVE command: 
so it will only COPY Individual 
programs and not the whole 



1 REM OPUBCOPyt JOHN BCNNETT 
S BORDER li PAPER b-. CLS 
10 ftEM OPUS COPV/SHINW** CPSO 
20 PRINT AT 3,0j"0PUS PRINTER 
mPV r^OUttNE IflBA-t PRINT " 
30 OPEN iJi-h" 
J3 PRINT 
Set your prlnfcar up firvt lh«n 
LOAD your picture or SCREEN*. 
The pfintwr Hill start up 
iititOM«tlCiiny d^ter IS seconds. 
It Mt I I th*n t*ke «bcKit bik 
■InutB* to print * full screen" 

m INPUT "ENTER TITLE OF SCREE 
N TO LOAD '^tN* 

45 RRENT »MAT I, Or" Lo«d fro 

« T*p» or DlBcT (T/0) "! PAl^E 

50 IF IM<E¥*-'"d" OR IN|r£V*""D" 

THEN GO TO 70 

55 IF IH*Ey*<>"t" AMD INI'Ey«<> 

"T- ANd 1NKE¥«< >"((•■ AND II*'E¥«'^> 

"D" THEN GO TO 4S 

60 LOAD NtSCRCEN* t GO TO 100 
70 LOAD ttltNUSCREEN* 
W REM Copy 
100 LPRtNt CHM 27|''ft*tCMR» S) 
110 FOR H=17S TO 7 3TEP -B 
120 LPftlNT CMR* 27!"|ir''iCMR* OjC 
HR« 1; 
130 FOR W-0 TP 255 
1*0 LF«ir^ CHR* (l2e»P0lNT <W,M 
»4^«P01Nr (U,M-U+J?«POINT fW,H 
-2)+lii#PD]NT (l<,H-3)+B»PaiNT IM, 
M-4>4^4«PatNT <M,H-3.)*2»POINT 1H, 
M-A J +POI NT < N ,H- 7 > > J 
150 NEXT M 
160 LPRir^T CHR« 10 
170 NEXT H 
IBO LPRlNT CMR* 2 
ITO CLOSE 13 
200 STOP 
W96 STOP 

9997 SAVE "of»u»capY" LINE 1 
W9e STOP 
■?'?<T^ SAVE •Ifopuvcofty" LII^ 1 



M^MJmiMK 











flgllwj 



S FtEM 


SO tF dtl OR d>3 THEN GO TO 40 


-•-M (] R E F I L E S»#* 


60 PCIK£ 65103, d 


S¥ QTEVEN NUTTlNB 


7p 1W»UT "Ftlvn*-* <«w T latt 




•THlt '\ LINE ** 


to CLEAR 6906'ri LET c-Ol FOR 4 


eo IF i_eii f*<i vm l£n **>i thi 


-AS070 TO bSlO^l READ oi POKE «. 


H eo TO 70 


fVt LET c-C+nt NEXT « 


90 INPUT x^kMbw d4 flln (t-6 


20 IF COS2S7 THEN PRINT ■!>•*• 


76> f%i 


Error" 


too IF #(l CM 4>676 TtCM Ml TO 


30 DATA d,2,2<f»,^,Z34,<>a,42,S 


90 


0^90,^34,6.0. 147, 203,B, 23, ft tOt34 


ISO LET a^tf^aia 16/2361 PtMCE 6S 


?, 16,34,01,234,330,0, 17,86, 234, I 


076,INT • 


4.0, 193.62. I .205,0,0,193,72,23 


120 FORinaT 4lf«*QTR« fi RANDOtll 


40 INPUT -Oriv* tl v Z) • -|«l 


IE USR 69070( CAT d 



The cola tog ue section Is quite 
vefsotlle: It Is printed in three 
columns so thot it doesn't easily 
go off-screen (we had two last 
month, but t guess three is the 
limit with Sinclair's Rom lettering) 
Ortd there is an option to print 



disc between discs of two 
different sizes. Those who might 
run up against this probiem 
should use a program iike Jose 
Pedro s "op use at in spire ot this 
(and it's easy (or me to be 
criticol) this pfogrom is really 



Flguf«4 



\lVjmL\ of uldrtstti 


«»7B fSIDS Km ^tt») 




MK ssB-n 




t»is aM.nz 


w t,; 


jU»i4 bf |itc*Ptr<| Rm t4 Uf iMd !■ i»ctar. 


(sn£ ess,5a.K4 


mx l«4u«4 


;L*W m- 5«vr iKt*r dtT«qdi>i n v«t«* vf Ukt i r*«. 


csnsnE.an 


LS lk,l 


;Tik9 IS114 aUk Ul# wmhrn- at Cti tKlwi Wf4 t* Wld ni# 4iti (m in « rrf) 


n|77 «•,>», 2S4 


U USIKI.* 




tSMsnt.Mi 


tl t,8 


:llt«4 bf liteowwf ItM ta m* h«# ikIw. 


tSiK 11) 1«i4mw 


! rm K 


;S*w ■ rti tw Utrr «»* 


mxi ass.su.Bj? 


CMJ, ;<H 


;C4ll tit«*f>«rv ItP i«- 


nn(«c,M 


u t,l 


;timi trm >t*c««rr» Lv^iip T*bl»i Ik* I/O l4*i 1 l^iti- rMti«t. 


•Ml H7 


1ST 138 


J Tim Itti N. rllh Uh aUrnti. 


eM9 lit 


vsn It 




tSMI B34.ilL2S4 


U iaitD.IL 


^P«l(t Ut Udrl^ii 1* Uw iH^sret r««llM-. 


SSBfS 8»,ei8.Qn 


LI m.,9 


;L> «.,tfct4r M e (Dm itu-t «f U« CtT MCtwiK ' 


(saK en. Bit, an 


U K,C5111 


;Ui4 itiit«r 4l tidtm C511B. 


tS»S» 114,980 


UG,t 


;Ut4 lit ZS« t>pt«l. 


SS«1 113 


POf K 


ilvM-ttH ^h* 1 rtf IMt ««» Hm4.tr t-2 tkM l«d wt«r »r tf 14 tK** uvt. 


tSlK K£,8I1 


U 1,1 


;Sflfcl driv* I, 


^m w 


KFiaK 


iTk\i vHli ir« Mt U M C«l M 


isiiK nB,an 


HIMI 




tsui Lft^rrs.ae} 


JT SICI 


ftlwk (QICLiin MM itech i* i^ UT U kiie. 



o 
o 



o 
o 

o 
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very neol, ond For a m»r© BASIC 
Job pac1<s in o lot of features 
and presents them very nicaly. 
Tryitl 



Rename 

This IS Q neat fittle foufme from 
Tom Nicholson of Moffiefwetl 
whiich will reniame either files 
stomd on disc or ever> ttie disc 



■^ 



itselt. If is written for o single 
drive disc: tor drive 2 you merely 
have to alter line 3Q. The listing 
Figures IS short and lo the 
po«ni When you fype in hrte 130, 
capifol N. capital S ond capital 
R should o\\ tie m inverse video, 
this gives a very neot and 
professional presentation 

Finally, please can I appeal 
to you fo submit progroms on 
fop0 Of 0T^^(Oi^iv on CJse How 



obouf these code dump 
progmmSv then, and some larger 
size dumps, toa with prefly 
shading? And dont forget the 
random access lacihiy Several 
ol our reoders have hod 
diiflFCUlties with filing programs, 
so how about a good, well 
documented one of your own? 
keep them coming in. See you 
ne5(t month. 



f Hiu)* ^ 



O 
O 



O 
O 

o 

26 



1 DIM *I>*1."( 

[H pir?,ni Dirt inStiti t)tH ii< 

,211 P)t1 nt^S,?! 

% 1.ET l*ng-Oi L£t tMitdH-^l 

4 LET Ot-'-riin-i ftETI WOT NAME 

5 mn <*•'!%, ?i I DJM »if^,::t 

e FOR t-Ci TO T« READ ai P1» E 

lit vltS^^tl Din y*(3,?M otn 114 
S,V>li DIM cdS, t«,TCll 

3ii roft *•! TO Si i»f;i»D pfff p,)* 

I I rpR g>1 TO IVAL dltfM--^] REA 

D (;««t,g)( MEIT gt iCRT < 

Oiid Cotlv- ,'l.Dwl C<i>d» % Run'i'Lo* 
d <Hidd*fl Ftm- 

«■• Hlddwf Flla" 

i; DAfft -5-,-0%-l7",-7-,"2-,- 
12", "Cat *li»mi","Cit l>riv« ("."C* 
t Priw* 2", "Cat 1 « L*ni}t4<i«''*"C* 

i:j OAtA -4-,-Ci",-l8-»-?-.*7",* 

17"t*Eafiv nwiu'i'dw Driv* 1 to 

a-iTopV Or»v» 1 to l-»"Copy Dl 

IS", "Ml *«'',"' ft***! ST»t»»"' , "Bw**! 

Drive«'-,'S«t in FUp',''iioot fro 

+0 PfttMT At 0,0| IVUVWSL li'Lo 
«d ; Er«*» ] Uflt ! COfv 1 H|«c" 

S) PRINT AT O^Oi INVCRSe It'LA 

4d : €rAB* I Cdt i Copy ) Pt*c"t 

RESTOfiE- AOt FDR f-l TO CVt I NCA 

D V,a*t NEXT fi PIllMT AT Q,yl fL 

ASH 1 to* 

51 ir iMtCVt--- T»CM GO TO ^1 

a^ IF iw:Evi>C)«r4 ^ ^v4d opt' a 

T»£N LCT opt -apt *1 

St. tF ititif;v*-OR« « AMD apt>l 
FHEH LET opt -opt I 

!I4 )F tWCVt--^- OR IMrEVi-CMt 
t 13 Oa twevfaCHR* 12 THEM cn T 
O 70 

33 00 TO 30 

M) DATA 0."La<d ■ .b, " t.r*%m ", 
14." c*t -,«»,- Copy ",37,- n)K 

70 tET Hnxipti eO SUB T9-VO] SO 

SlA SPOO 
BO LET lBtiq*ai LCT 4«ctw-lt G 
O SUB Hn4llXX>l FUR f-a fO Jqi Pfl 
[Ht AT t,Ojq»{l,1 TO I I ME.t^ fl 
Ml TO 50 

lOQO GO TQ 10OO*iDpttori>l0 
lOlO IMT-UT "Progr** Mwhi") DHE 

nt: LOAD »dr|v«{rtt 
1070 jWUT -M«a«i't LIHE n«a LfJA 
O idriifeintCaOE 
1030 IMKJT "Hwwt-i Lll« n*i IMP 



figur* frf 



forri INPUT 



UT "EiiKutv Ad«rl"i«t LOAD •df I v 
»in«raDC I RAMDOniZE Lfift V 
1030 INPUT "NMIIVfl Ltm nil LOA 
D »drlw*|OWt 0*i>it 
2«)00 (93 TO 7000<fcipt)on«)D 
2O10 ]I«>1.JT "Hamvi'i LlW ti*z ERA 
SC Krtvtttnii GO ^ue SOOOt ClO fO 
BO 

7020 IWlJT *M«a*i*| LltC nit ERA 
ffL rfrivciicH^t 0*fT«t QO SlA SOOOt 
ua TQ ao 

3OD0 aO TD 5000*qpticina1« 

TO 10 LET driv*>li OO SUA «200t ft 

D BUB 9'mi aa sua boooi oo to s 
o 

O SUB W'TOi GO BUS SOOOi OD TO S 

^Om LET driv*»]t LET l«*t«>lT LE 
T tdrtor-:?: GO Su9 V^OOt 00 SU* 

•nfOi GO sue boooi let i«no«Oi l 

El «*ctar«lt GO TO aO 

?040 LET driv>-;i LET lanq-li LE 

t i*et«r-2i eo sue 9?oot €0 sue 

999P1 QO aJB BOOOi LET lwiq-4i L 

ET l*cter«l] Bd to 80 

♦COO GO TO *'XK»*c3ptlDr»»10 

40iri IitfuT -Ndn* ni FiIbi") l tNC 

nti INF-tJT '"h4««« Maawl "I I, tNE ^fi 
nOVE tint TG Sinti QQ SUB 9i>Ch>i 
Ot) TO 8*1 

-Ham* q4 FiIvi'i LENE 
"lien hjiiHi-| LINE Nil 

Movf tin! ru Jtoii ea dui* w^oot 
on TO ga 
4ii-jni mVf -rt*! I ID "el"!?! oo a* 
S(f>ji GO TD BO 

4o*> No^rt^ "ij'd lo "n'l'St 80 a»i 
eKwr-t et) ro &] 

SiK»> GO TO SwXi'atititmUfi 

''itym nnHuortlJE u^ ■> 

30» sftJUPOHi rE tjsff i4cv)'ot GO aui» 

Gotmi Cj4t ru GO 
'/Ciy- RANtMii^m U3W 4007I OQ QU» 
SiMin, oo TI} im 
<44>+i> LOftO * I sto* 

:J(J50 IKPU) "Ilrivv NLiMivri "[dr iv<« 
t DO SL» aooni QC1 td &j 

©iJOO LtT •nxit tH up(-Vfrl mUmn 
t*7l LET iHl'tWH. kttMnltVm. d4{ 
-fi1I-?l LET K-opt! LET y-VAL ytf 

Hfll 

eOOl PRINT AT *,¥! PfW*E» <J| tt* 
VM pliwnM VftlGHT I)' 'ictlMn.* 
n,l TO Vie*. Htii„n.i I 

WMtf IF IN^EV*-"* TICM GO TD BOO 

OiXty {JO SU« BrtOfli Ti; IMH:V»*CHpr* 

U f^NO « u|,l [Ml HvEVl'-^-' AhD 
■ upl ?!«» Ltf *»»-ll LCT «r^>«n' 

1 

i*iXl4 If tN*EY«--n- THEI* FOR f-l 

to 711 PHlUt AT I^^Ol" 

"I HCJiT #1 

Qo TO ao 

SOOS ir t»*Evt«4>At 10 APilt) w'lrty 

on irrEv*='T- (wd k-i**! Tt«.N te 

? n*^*Jt ITT »n-*nM 

WXtti IF INfEV* = '0" on t»EVt-&« 

• 13 OR ll*Eyf~C)*tt IS t>ftN do T 



a Bloo 

laHM? LF l>»evi<V>»« TM^N QO TO BO 
07 

aoo0 <» TO taooi 

90Vf PRINT AT HtVt r'APtn' VflL ti»t 

Mnft ]i# VAL i«C(tftM' ~ict<Mtt,«n 

,1 TG VAt. H*4Mnll! RCTUHN 

B'lQO LET Clptlori>«njt fterufIN 

9200 Lin M-H 

V^l roR f*l TD ?0t PfttNT AT t,a 

iqtCl,] TO ll ICXT f 

•^£0 LCI cat-Ot LET |>S^ 

V7-JO Q QSE l^l »>«H •Si* CAT "tS 

r|vvn*<|}t«>.110 

TZ40 FOR *-l TO no 

VTao LET a-COOE lr*EV**3 

*2*o t*t b'Cdoe iw-jgYMti 

V270 LET llirf**Z3A*b 

92» LET A-taVE TWcEVt«3 

f290 LET b-CDOE IMKO'tva 

9300 LET strt-d*236*tl 

¥3lO LET •-CODE lMfev«irr5 

9120 LET b-CdflE IWEViilS 

9330 LET vrKl-#«Z3fr*b 

»J40 LET *l-""i FOR O"! TO lOi L 

ET a-COOF |t#EV«ISi LET m9'm**CH 

R» >i rem q 

*1»0 IF I *30 tH-N UET l-?l LEI C 
al>COl + lll IF col > 27 TMEW IPWINT 
«i|*«arB''-i BO SUB fl390 
91&0 tf' «^i]'><i33'::% Tl^N 00 TO So 
v:^70 PRINT AT i.calidti IF 1 ang- 
1 Tt«N F-RIKT AT 1*1, call BfClOMI 
I l"! "I f:*arfi* (vrut^&trt I ) *t lwn~| ) •% 
9300 LET l-l^lKtcrt NEKT * 
V'SVO IF lNrEl't-~n" TfCN FOl < •! 
TO fit PRINT AT f,d|q4rl,l TO H 

f^RT ti Qo SU& w«i eo TO eo 

«■»! IF ll»E¥*"**' THEN FDR q-l 
TQ 211 fUltlt AT q,Otq*lt,1 TD M 
NCXf qi L£T I'll LEI CDl «Ol NEH 
I ( 
V«00 BQ TO ««SO 

n«) LET f-Mni LEI ir-VAl •*■ N I I 
LET d«:VAl d*4ifl-l£ LET K -VAL K«r 
tit LET v-WAL v*(«^ 

ften nETi**f 

9990 OP St* <?<7Sgt LET *-t*r.f LET 
p-WAL pilfU PI^INT Af .,^1 PAPF.I» 
PI IM VAL ilt^it IMWCKOf Itqtl 

1,1 To ^*Jil FDR I-** I TO **di f- 
KIM1 AT 7,yi PrtPtW ptqXI.I TO M 

•I J* NElfT z 

t*t^\' QWCR 0* IHT VAl lIlDi PAFE 

ft ?t PLOT ly«ai-l ,I75-(X4S><|] H 

RAM IH« I I iO«1 «Ot tJHAN O, < <d* I > • 

Q]-]t DRAM '((m+I»*B«1>,Oi DftfiU 

II, I id*Li alii*! 

■»V9'. PftINT f^flPEl* 7( li* VAl Iff I 

1) INVERSE 1|AT ^,y*Ul«<l,l «D 

♦t-r»lAT irt*y*i>-4)t lNWfH*iE r>i |M 

* t>t PAPER -yt-^'t l*» ^1 PAfTFi 'j 

t-'""t IM frt PftF^fT 4l"^-t IN^ 4s 

FAPEW 5i'""*( INI 5-. PAfER rij -"" 

^»94 iOR fl TD (f • i'l F'hlHT F-RITR 

VAI fitlfliAT >r*z*l,v»1 ict II ,7,1 

TU M-:!li WtT t 
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Load I 
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iniHHHHI^iH^H 


>i 
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;; Boo t Program 









Flguff ft 



3 HEH 


110 IF nC-9 THEN PRl*n " "fNi " 


ZOO INPUt "Ne^ Fid4»e : 'fn* 


»* •RENAME PttOtWftM*** 


"tt PRINT **C7 TD 161 ( LET h-lt 


310 POIHT Mty 


•••TOH NICHOLSON--* 


ICXT n 


220 FOR f »1 TO A 


10 BORDER li PAPER 3i BftlOMT 1 


120 PRINT - "jnj* "ii PRINT #« ( 


2-30 LEr ««l€)>ll«TVi«4 


: IhK 0: CLS 


7 TO 16) t NEXT '> 


240 MEIT f 


20 LtT ft-li LET B-15! LET K-3 


I30 INPUT <" F:«Na*«p°^'(l,2. «t 


250 FOR f-1 TO lO 


SO CLOSE Ml OPEN |i4j- C^T "{1 


C , 1 " • "t*-«WK t P*gE S=3tQp R=Re-Bt 


2*0 IF *'"LEN nf THEN PHI HI ■4; 


RNO 16 


art -1 } LIfE v» 


niU)i 


40 FOR ti-a TO b 


MO IF CODE K*"=^Te CM CODE y*-l I 


270 IF f >LEN rt» THEN PRINT M^" 


aO POINT «4|o 


THEN BQ Td 320 


*t 


bQ bin »%iib\ 


ISO IF CODE vt-B7 OR CXIIDE y«'lt 


3e0 NElft * 


70 FOR f-1 TD 16 


5 THEN BTDF 


390 IF y>lS TJ«N CLS t fKI TO 30 


HO LtT >«(f l-tNKer«M 


t^O IF CCEOe ¥*-a2 OR COPE y*=tl 


300 CLS i tr k-1 pim it<iA then 


70 NEXT f 


4 THEM ea TO iO 


LET h-Z: QO TO 30 


lOO [(" CQQE «*(t)^?!&S OR COOe « 


1/0 IF y*-:-- T>«« GO TO 130 


310 STOP 


• tk)-277 THEN PRINT ■ "i !I*J€HS 


IBO IF CODE v*<n<4S DR CODE y« 


520 CLS I LET 4-«+lSt LET h-b+1 


E Itrt-lf IIWCRSC OC IB THE LAST 


(U >5? THEN Gfl TO ISO 


5s GO TO 3,0 


FILE OK DISC. -I SO TO 130 


IW> LET y-VAL yt 





DISCS 



AT LOW PRICES 
IN PLASTIC LIBRARY CASES 

ALL DISKS ARE L^THME (^UARAmTED, COME WIIX HUB RING 
AND WnrTE'PROTECT AS WELL AS LAflEtS t ENVELOPES 



&.25* 
DSSD 



10 
E7,99 
C999 



3.5- 
SSl35lpi 
DS135tpi 



10 
£15,95 
£19.95 



BULK DJSCS AT CRAZY PRICES 

5.25" 25 100 250 

DS96tp4 El 4. 99 £49.99 £119.99 



3.S* 
OSnStpi 



25 
£39.99 



100 
514999 



£3e9-99 



Epson printers ai sensible discounls 

FXeS £399-95 LQIOOO £699.95 

FX^OS E489.95 JX60(Col) £399.95 

LOeOO £499.95 HI' 80 (plotter) £349.95 



Colour Monitors. Massive Discounts 
Ph Jps BM7502 (Greer} 

PhH.ps8M7522 (Amber) 
Philips B50 1 {Med-ies Colour) 
Philips 8533 {Hi-res Cotour) 

IB. CfiESCENT WAY, GREEN ST, GREEN, 
ORPINGTON, KENT BR6 9LS 

nTet:0639 61947 
AS! prices include VATandP&P 



£79-99 

£89-99 

£199.99 

£269,99 



Its easy to 
complain about 
advertisements. 
But which ones? 



Evcrv' woi'k milhi ..IvcrTisements 

ipix^ar in print, on posters or in the cinoma. 

Mf)st ot thorn comply with tUc nilos 
contained in the British Code of Advertisinj^ 
Practice. 

But some nf thorn break tho mlos and 
warrant your conipbiut$. 

If you're not sure about which ones tiun- 
are, hc*wever, dnip us a hne and we'll send yon 
an abndgL*d copy of the Advertising C'lxie 

Tlieii, if an advert isi' men t bothers 

vi >u, you'll be [ustifiod in K>thenn^ us 

The Advertising Stnaiidards Authority 1_ 
If an advertisement is wrting, were here to put it rij^t 

ASA f.id.lXTi 'i Bfkkik Himsc.TfTmnjiiurilHjHi-.LiirKiinWfIt VMN 



/ 



Thi^ <-\mhll' li JiMtau^d in (Ht' inti're«i'- 



Kol dJvvrfiMtii! 
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Carol Brooksbank with 
advice on using screen 
dumps in a more 
vefsatite way 



^verv club should hove omong 
Ife memberc a Spectrum owner 
with o printer capable ot screen 
dumps, Why? Because the 
Spectrum can take care of aU 
the printing of tickets, posters. 
r»otepaper heoded with the club 
logo — in fact, vlrfuolly oil of the 
printing requirements con be 
hondied cheaptv and quickly 
by someone with a bit ot 
imagination ond o screen dump 
or twa 

There is such a choice of 
printeHinterfoce combinations 
tt^ese day$ thof il ii Imposslbie 
to sav That any one is better 
fhon all the others. I u^ the 
Wotadrl'we Centronics intertoce 
with the Rotronics screen dump 
program Draw DXS5, and an 
Epson RXeOF^T printer The 
Watadrive Draw progfom has (he 
greot advantage of ottering 
three sizes ol screen dump, and 
It also ollows you. by poking 
values Into the program, to take 
advantage ol tfie Epson's 
vofiable bil-imoge graphics 



modes. This makes it possible to 
change the proportions of the 
scfeen dump in printing, subMy 
olterlng the width of ttie image 
on the paper. Obviously the 
more taciliies of this sort you 
havQ. the more versctlie you con 
be^ but the most im porta nt thing 
is to be reaNy iomiiiar with your 
interface 'printer, to know just 
what it can and cannot do 

Fiiguf* I 



A commercial graphics 
progrom can be a greot help t 
use Sotte clinics" The Ariisi, but, 
ogain. any similar packoge wtlt 
da or you can use a tight pen 
or even BASIC or Spectrum bJoctt 
graphics. 

Unless you are lucky (Of rich) 
enough lo own a colour-|e1 
printer, your prtnlouts ore gotng 
fo be in black and white, so 



ST LUKE'S CHURCH 

CHOIR 
SUPPER 




li THE 



«M 



H 



5al.urci3y 

7.30p.m. TICKET £J.5^ 
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always work in t>lack an0 wNle 
on the scr&^n. ond keep It 
simple Fu&sy graphics way gain 
go$p$ Of odnriirotion on the 
screen, They usuollv look a 
jumbled mess on paper, 

You need io know wtiethar 
VCHK screen dump g^ves a true 
Of distorted reproduction, and 
ttie easiest wav to find out is to 
drow o circle on screen and 
make a screen dumpL Is it still a 
circle? )f not, you will tiov© to 
Oilow tor the distortton in your 
desfgni The ctioristers in the 
Ctioir Supper poster have round 
heads on screen, but the 
distortion in the semen dump 
gives o more pleasing 
proportion on paper (figure 1), 
m Ihe Laughter and Tears poster, 
the tope reels hod to t>e round, 
K) they ore egg-shoped on 
screen (Flgiir# 2) You must either 
take advantage ot the distortrori 
Of compensate tor it. Remember 
that it is the ettect on papef that 
matters, ond make plenty of test 
dumps as you go along. 



Multiple dumps 

There is no need to limit yourselt 
to one screen dump per poster 
Figures 1 and 2 each consist o( 
three In figure 1, the lettenng is 
one dump In size 3, and the 
cartoons ot choristers singing 
and eating are eoch a se pa rote 
dump in si2© 1. In Uaate 2, two 
^ize 3 dumps one obove ihe 
other moke on A4 poster, with 
the gFamophone. siie 1, 
superimposed. It you have the 
bctiity tor ditterent sizei small 
detailed sections ore otten more 
SuCCesslut it they ore drown tuli 
slie on the screen and reduced 
in the printing The Laughter and 
Tears tickets were produced by 
printing the poster screens side 
by sida in size 1. on thin cord. 
(Figure 3) The main motif is used 
again, size 1, as a logo on the 
progjommei {FIgute 4} Juggling 
with the sizes and positions in 
ttils way lets you produce a 
ngmbef oJ relored printed ifemSi 
using only one or two screen 
desiigns. 



/M 
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PLOUGHMAN S SUPPER 




Ti c Ke t s 

AVAIL AM C Fit on 



£1 (£AttMCIt5) 
£HCILA tAMHAII 



60P. (MOK-EaRiERSj 

AMP dimi ifiinmium 



IN HID OF THE HERTING FUND 
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if you ore using more than 
onfe dump it is vital to oilgn the 
paper properly for eoch ona 
Find something on the printer 
which you can use as a 
reference point — I use the 
numbered bar which presses 
o go Inst the paper — and find 
out where ttiis tails on the first 
dump when the second one is 
in the correct place on the 
paper. Vou will hove to 
experiment until you get the 
effect you wartt. but once you 
hove it, write the position of your 
marker down Then, when you 
do your print run. you will know 
how to line the paper up. 

My progrom tor printing a 
poster run looks something like 
this; 

Id LOAD "po«t1" SCBEEMS 
20 POkE 2i246,3 
30 C»OSUB 1000 
40 PAUSE 

50 LOAD "pott 2 ' SCREEN^ 
60 OOSUB 100C 
70 PAUSi 



O 
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o 



o 
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aO LOAD "pott 3'' SCRflN$ 

90 POKE 23296.1 

100 OOSUB 1000 

HO STOP 

1000 FOR x = 1 TO 40 

1010 DRAW « 

1020OPiN#«3"C" 

10M LflMNT CHR$ \\Ti\ 

1040CLOSE#*3 

1050 NEXT X 

1060 RETURN 

Lines 20 and 90 sel the dump 
siza 

Lines 40 and 70 ollow me to pul 
the pcip0r through OQOm, 
aligned tor ttie nexl dump 
Lines 1000 io 1060 are Itie 
subroutine wtilch prints the 
required numt^er of copies. 
Line iOlD 1$ the Wofodrlve screen 
dump command 
Lines 1020 — 1040 send a fbim 
teed to the printer 

Lettering \% very Important \t\ 
most printing work. The Artist 
offers a number of type taces^ 
and the 'overlay' option allow$ 
you to ©niofge, reduce or 
chongo the proportions o1 the 
design, M^w^v^r, I find that \h\% 
option is not really accufate 
enough for lettering, because 
distortions are sometimes 
Introduced which may vory 
between Instances of the same 
letter 50 I hove developed my 
own machine code program 
which reploces each pixel in 
the original letter by a block of 
piitels in o specified size If you 
have to use the enlarge option 
In a graphics package, you moy 
have to tidy the lettering up 
because differences between 
letters in your poster will stond 
out \\V& a sore thumb The 

shading effeCl In the Laughter 
and Tears poster is obtained by 
hollowing out the letters, leaving 
just the outline of each one, ttwn 
using the graphics pockogo 1111" 
Option 10 fiil eoch ietler with o 
texture. 

Experiment with type faces to 
make sure they still work' in the 
$126 you plan. The Artist gottilc 
font looks fine on screen or In 
size 1. but enlarged too much it 
is terrible. (Ftgura S). 

Colour 

Even with a monochrome printer, 
there are tricks you con use to 
moke your posters more eye- 
catching. Printing on coloured 
paper can be effective, but your 
printer will need o cut paper 
feeder, because i have never 
come across tractor feed paper 
in colours. Ribbons are available 
In more than one colour for 
some printers. For the £pson, nny 
locol dealer stocks red and blue 
as weii as black, and the 
cartridges are easily changed, 
so the dumps con be In different 
colours. I was interested to see a 
review In the November ZXC of o 
new program - Roster Machine 
— which lets you produce large 
posters in sections from a screen 



\msmi 

and 

TIMS 

PROSRRflUE 





nfiu(«4 



dump I t>ave not tfied it yet. but 
It sounds promising. 

For tickets, card can be used 
If your printer accepts cuf paper, 
but my Epson will only accept 
very thin card. Anything as thick 
as a postcard sticks in The roller. 
1 have monaged to tlnd some 
very light weight cord in A4 slie 
which H will handle, ond I can 
print three tickets on each sheet. 
Investigations at your local 
stationer or ort shop will 
probably turn up something 
simllor 

Logos tor headed note pa per 
are the easiest of oil. Once you 
have your design screen, simply 
run a box of paper through the 
printer making a small screen 
dump at the top of each sheet. 
There is very good quoHty tractor 
teed paper oround — my 
fovourife Is Blue Chip — so you 
can write FOB NEXT loop with 
a screen dump ond a form-feed, 
set the thing going and leave it 
to print the whole box whiie vou 

F»gut*a 



walk the dog. go to the pub or 
do the Times crossword. 

Any club, church or group 
which needs printing, especially 
for fund rolsing. will Tlnd your 
services invaluable. If you have 
a smalt business, printing your 
own stationery with your logo 
and heading will not only sove 
money, but also avoid disaster 
when you ttnd you have almost 
run out of some vital form, and 
hove not ordered a fresh supply. 
Once you hove the design 
screen, the Spectrum can run 
the new ones off in no time You 
do not need to be on artistic 
genius. Simple designs are often 
more effect!^ than elaborate 
ones. Next time your club Is 
having a function, try designing 
o few tickets or posters and 
showing them round. You will 
find It is great fun to do them 
anywoy, but don't blame me If 
you never hove ony spore time 
afterwords, because you are 
always in demand as a printer. 
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Have you got what It 
tokes to suffer the 
^tngs and arrows of 
^J outrageous football 
fortunes? Prove your 
footballing knowledge 
In our quiz and you 
could carry off CDS's 
new football game. 

&flon Clough's Footbofi Fortunes 
puts you in the maftcigerial 
hotseai and confronl^ you wHh 
the probfenns Ihat face real life 
club supremos^ such as in|urles 
to star players, cosh tliow crises 
anti loom sefection, 

Foolbair Forlunes Is an 
absorbing btend of computer 
drvd board garriQ and your 
success depends on build InQ up 
a slrong leam. "tour players or© 
represented by cards bearing 
the narrtea of well known 
toottxHIers. Each footballer has a 
'star rating" The bigger your 
totot teonn star rating thie better 
your form 

Vbu con dabble to \he 
transfer mofket and try to pick 
up highly roted pldyefS by 
bargaining witti your opponents. 
However even it you assembie a 
briiliont team ttiere are enough 
pittoJis bui!t inio the garre to 
guarantee that you con't be sure 
of victory until the proverbial 
final whlstlei 

Above oil Football Fortunes Is 
designed to be a sociable 
gome (tor 2 to 5 players) qnd it's 
up to you "iMhether the loctics 
used to win league and cup 
honours will be hard but folf ' or 
studded with "professionol" fouls. 

The game will hove an instant 
appeal lor the soccer fraternity 
Put you don't have to be a 
football la not I c to er^joy it. 

How to Enter 

Write your answers on the 
coupon provided ond send your 
entries to Footlaall Fortunes 
Compet<tion. IX Computing 
Monthly, No 1 Golden Square. 
London W1fi 3AEi. 




Soccer posers V 

There are 15 copies of Brian 2) 

C lough's Footboll Fortunes to be 
won ond oil you hove to do is 
answer three sinnple footballing 3) 
questions. 



Who are the current holders 
oj the World Cup? 

Whicht was the last team to 

win the League ond FA Cup 

double? 

Who PS the nr»anager of 

Borcelona? 



The competition Is open fo oil 
reoders of ZX except employees 
of Argus Speclolist Pub'icatlons, 
Chose Web and CDS. 

The editor's decision is finol 



or\d no correspondence can be 
entered into Please remember 
fo write youf answers on the 
back of your ©r^try envelope. The 
closing dole Is March 6th. 



Football Fortunes Conn petition 



The answers atm. 

n 

2) 

3J 

Nam©: ,,,,,,,, 
Address: ... 



a i a » a 



I « « * «'* d 



- «. '1 ^''«- » '* « -».» .» 4>' * < 



Send your entry to Foottxill Fortunes Competition. ZX Computing, Mo 
1 Golden Square. London W1R 3AB. 
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EXPERT SYSTEMS 



Would you accept 
advice from your 
computer? David 
Nowotnik introduces a 
new series that wiil 
show how ttie 
principles of expert 
systems can be applied 
to the Spectrum and 
QL. 



(^ lew years ago, a popular 
series of TV odveftisements tor 
Of>e of th^^ major banks had the 
theme of a 'personal' bank 
managef living m a customef's 
wafdfobe Do you renriember 11? 
These adverrisements tried to put 
across the ideo ihiot bonk 
monagers (of fhat porHculor 
chain) were more opprocchoble 
for flnonciol odvic© thai 
commonlv envisaoed. Despite 
thai odvertisemeriT, bor^k 
managers continue to seem as 
distant as before. But before very 
much ionger, mony hiomes 
could really find a personal 
tirtoncioi adviser in tf»© 
wardrobe, or somewhere more 
corwenionf in the homa Thol 
odvi$or could be their own 
personal computen a compuler 
wdh humar\-llke experflsse 

For yeors, one principle 
direction of computer science 
has been the development of 
programs which mimic in some 
way human behaviour. The field 
genera I ly is cofled ortificiol 
intelligence; Al for short, ftopular 
science fiction hos predicted 
whof Al might b© achieving (or 
us in the luture Computers w*)h 
ir^ielii^ence equalling or 
s^urpassing that of humans has 
been the subject ol ^everoJ 
popular movies ond TV senes; 
rortnember HAL in "2001' - f}2D2 
ond C3P0 In "Star Wors - OR AC 
of Blake's 7 - Kin in Knight 
ftlder? Ail these ore computer 
sy^ems which perform tasks suci't 
as give advice. o^)si, mtorm, 
plan, tofecast. and diagnose 

t*)atu rally, computers hove not 
yel achieved the level of 
soph Isficot ion represented in 
futurisl liction, but computer 
programs have been developed, 
ond wiil continue to be 
developed, which begin to 
Opproocti this level of Al. The 
obility to place human expertise 



ir^to a computer progtom is |ust 
one branch of A I progroms 
which achieve this are colled 
'£*;pert Systems', ond< Ibelieve It or 
not, e!cpert systems ore already 
In use in science and industry. 
It's only a matter of time before 
they'll be entering our homes. 
They will be our personal '^bonk 
manager* They will ofso give us 
odvice on o variety of subjieets; 
health, edtjcation ond law, to 
name a few. 

Ttie Turing Test 

The concept of Al ond expert 
systems has been with us for 
some time. Even bebre 
electronic computers were on 
the scene, concepts ol Al were 
being coristdered. Alan Turing, 
whose tragic slory is now the 
subject of a 'West Ertd play, gove 
his nome in 193^ to the Turing 
Test. The ultimate test of Al would 
be tor a human to sit a! a 
termintoi and not linow whether 
he was communicating with 
onother human or o computer. 
Later, in trie W6Ua, scientists 
worked on the ideo of the 
'Gen© rot Problem Solverl the 
ultimate computer system whicli 
hod the mteileciual copobitilv 
to solve all problems While this 
wonderfuf idea foiled, this work 
gove rise to some of the 
principles used in the 1970s and 
'60s to generate programs which 
were able to capture and uttilse 
human knowledge and 
experience. 

Development is still going on; 
(he Jopanese have made greot 
strides forword in Al with their 
work in the development of the 
fifth generation computer. One 
of the aims was to develop 
systems which have that most 
human of quoi-ities — common 
sense The siieer complejctty of 
(hot problem has been 
relegated to the next generation 
of computer systems! 

To understand how on expert 
system works one hos to analyse 
how experts work Human 
experts have a wide knowledge 
of their subject But knowle<S9e js 
Just one port of being an expert. 
For example, there must be a 
good reason for a com pony to 
pay a senior accountont more 
than a recer^tly quohtted 
graduate accountant. Ttie 
graduate should tiave o 
broader and fuiler icnowledge of 
occountoncy than his senior 
colleague. The senior mon 
certainly wiil not hove the same 
knowledge of up-to-date 
methods and techniques as the 
graduote,^ But what the senior 
man hos over and above the 



graduate Is expertwi^k 
Experience is thot Oblllty to 
Judge what icnowiedge and 
information is necessary to make 
o decision, ond whot 
imporlonce to ottach to vorious 
pieces of informotion. 

Advice 

We don't become experts simply 
by reading booi(s on a subject. 
All we hav« Is knowledge: we 
need to develop experience to 
use thot knowledge to moke 
decisions We may read o text 
book on, say. stocks and shores, 
but we still need to go to on 
advisor to find the best time to 
sell our British Telecom, TSE^ or 
British Gos shares. But buy ond 
sell shares only a few times you 
soon start to gain the 
experience necessary to moke 
your own decisions on 
transactions, 

So. an exert system has to be 
more than Just a database: 
more than a 'book' of 
knowledge; Many readers will 
be using databases on their 
SinclQlr mlcros^ In using your 
database, you ore providing 
yourself with information, Vou 
moke the decisions on which 
information to retrieve, and you 
moke judgements and declsi^ons 
on the doto presented, on the 
bosis that you Icno* ond 
understand the importance ot 
the intormatlon, and its 
relevance in making a decision. 
In the expert system, It is ttie 
computer progrom which selects 
the information and makes 
judgements according to rules 
presented to il. These rules ore 
the same OS o human expert 
would apply, sometimes sub- 
con$e(0usty To produce an 
expert system o specialist colled 
a knowledge engineer will 
interview on expert to extract 
those rules from him. so that they 
can be built into a computer 
program alongside the 
databasei 

If is perhaps a llttte 
misleoding to liken the 
itnowiedge buiH info on expert 
system to o do to base it is more 
usual to link that icnowiedge in 
some way to the rules, There ore 
mony different ways of building 
on expert system, but one of the 
mosi common is the rule based 
system {RBS). Here rulei very 
much like IF . . THEN stotements 
of ^AS\C form on integrol port of 
the knowledge base. 

But to determine which rules 
should apply to a particutof 
problem, another section of 
program has to be added; this is 
colled the Inference engine. 
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Think o( It OS on Index of rules; a 
database in which the rules ore 
stored, as well as features of the 
rutes> As In o database, the 
lteld& in which these leal u res are 
stored can be seorched. and 
porticular records (rules) 
Selected oriid applied to ony 
problem in questiorT^. 

The final port ol the expert 
system has to be the human 
interface Ju$t \\ke decking with o 
human expert, the expert system 
mjst determine what II is 
expected to ochiev© (its goal), 
then ask the right questions to 
provide Itself with ftie information 
to match against Its knowlege 
base It hof to be obie to 
exploin its conclusion In a form 
which any non -expert user can 
understondp and If must be obte 
to expioin why it reoched o 
particular conclusion. 



Diagnosis 



All thol is o lot to ask ol a dumb 
computer, and It is little wonder 
that expert systems cofi loke 
thousonds of man hours to 
develop Most ot the eorly 
systems were custom buiN. Ti^ie 
earliest system of any 
Significance was called MYCIN. 
Developed in 1^76. It contained 
over 4D0 rules and provided 
odvlce to doctors on the 
diagnosis ond oppropriote 
antibiotic treatment of blood 
bacterloi dl»e>ases^ While this 
progrom wos Q milestone in 
expert system, it ol$o provided 
Imoortont lessons in user 
friendliness and In the treatment 
Of uncertainty. 

Normally an IF , , . ThIEN rule 
will provide a certain result It a 
condition is met. In BASIC a line 
IF )i=1 THEN L£T b=2 
Will always cause b to become 
2 whenever x=1 That is ffne in 
mathematics, but what of red I 
lifei Say you had an expert 
system In which you wanted to 
determine the species ol a farm 
animat Then- 

IF It produces mtlh THEN II It a 
cow 

might be one rula In most coses 
this would be correct, but goats 
could also be milk producers. So 
there is o chonce that it If 

f>roduces milk if Is not a cow', 
here Is some uncertainty in the 
rule. Most human experts in 
making decisions have to deal 
with uncertainty. It is rore thai all 
Ihe information necessary to 
make a certain prediction of on 
outcome. Human experts will 
deol with such uncertainty in an 
emp»rlCQl way They will, 
unconsciously be applying 
probabilities to rules {gained 
from experience or knowiedgeh 
and combining Ihese 
probabilllies in some logical 



foshion to provide degree* of 
uncerlaSnfy on vorious outcomes 

For example, o stockbroker 
will make a judgement based 
on knowledge and experience 
on whether a share price will 
rise o< faff, There is uncerfainty in 
the judgement, but on 
experienced man should be 
able to pick most likely stocks to 
rise or foH. 

fn the milk producer exomple, 
If. say, 98% of milk produced 
comes from cows, then there will 
be a 98% certainty on the rule if 
11 produces milk then it Is a cow' 
being correct. In expert systems 
sfotfstlcs can be used to 
combine the probabilities from 
various rules more precisely than 
Ihe human expert In predicting 
on outcome, In building the 
expert system, the expert, \r\ 
many cases, musi provide a 
certolnfy fector with each rule 
The computer will then 
col cu late very precisely the 
Overall proboblllty in coming to 
o decision. Of course, who! it still 
lacks Is common sense! 

As I said ol the beginning, it 
won't be too long before expert 
systems will become ovotlobte 
on home computers Arguably, 
they have arrived already 
Digital Precision have recently 
announced the Better Basic 
Ixpert System' tor the QL. At the 
time of writing, no review of this 
product has appeared, so there 
Is no contlrmotlion of the 
supplier's claims. But. if appears 
Ihol this pfogrom will 
ouiomaticaiiy scon a 
SuperBASiC program ond 
Improve Its style and correct 
mistakes The human equivalent 
woufd be the expert 
programmer wfio corrects the 
efforts of a novice Because ol 
the complexity of the problem, 
Digital Precisions product 
deserves to call Itself an expert 
system — If If wo^ks as promised. 

Shells 

Writing o custom built expert 
system from scratch does require 
an enormous amount of effort. To 
simptlty motters, there are 
programs recently ovorlable for 
business microcomputers which 
form the basis of an expert 
system. These programs are 
called 'shells in most shells, you, 
the expert' provide the rules 
and, perhaps, the certainty 
factors. In others, lh© program 
learns by example You provide 
the outcome and the factoid 
which Influenced the outcoma 
ond the system butlds rules 
based upon these observations. 
This is very much like the way o 
human expert will hove built his 
expertise The ability tor on 
expert system to be taught new 



rules is importonf If the field of 
expertise can undergo chonge 
~ It the rules which govern 
decisions can change 

J^r business, expert systems 
hove a fogicoi place Foi 
instance, stott losses, port leu la riy 
at senior levels, con result in 
molor problems. Place that 
expertise on a computer, and 
the replacement to the 
deported mem tier Of StoH will 
hove o good bosis for 
continuing from where the 
previous incumbent left off. 
Certoin com pony experts, for 
example accountants, are 
frequently called on to give 
odvice They moy not oivirtays be 
readily accessible to those 
wanting advica Place their 
expertise Into on expert system. 
That program can be copied 
many times aver, and distributed 
to the people that need It. This, 
hopefully, doesn't mean that 
humon experts con be repioced 
once they hove committed all to 
on expert system, lust that they 
will be called on when 
necessary. After all, common 
sense Is still necessary in many 
cases 

Experts at home 

But whot about home users? 
Probably the ordinary man ol 
home Is more in need of expert 
systems that the man in a 
business environment. Frequently 
he doesn't know who to 
opproach to gel odvice. The 
recent surge of Interest in share 
ownership with Ihe British 
Telecom, TSB ond British ©os 
shore issues has increased 
dramatically the number of 
people in this country owning 
shores. Flitlng in the forms to 
acquire shares was easy. Bui 
how do you dispose of them, 
and when, ond what ol other 
shores? And where do you go for 
advice on such motters? I 
wouldn't be surprised if an 
expert system lor this application 
oppeors soon — for house 
purchase and the diagnosis of 
simple aliments con't be long 
away either. There's o market 
there for ony budding 
enlrepreneurl 

hlopefuily. you have reached 
this point with something of on 
understanding of the nature of 
expert systems* ond the basics of 
how they work. If you want to 
take that knowledge a bit 
further, then over the next few 
months I'll be explaining the 
principles in o little more deioll 
with Simple examples for you to 
type In and tiy on your 
Si:>ectrum$ and QU. LISP and 
PI8010G Ore the more populor 
programming tonguoges Of At, 
but it is surprising whol con be 
achieved in BASIC Well. 
hop>efully you will be pleasarrtly 
surprised over the next few 
months! 
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QL news from Brian 
ieckett 



1i"HE LAST ZX nnicfofair of the 
vear wos held on 13 December 
gnd you mighf be torgiwen fo' 
1h Inking tin at it wos the Specrrum 
thai wos tefminoiiv ill roiher than 
Ihe QL, For a pre-Xmos lair, 
hordly anybody was ihere 
(maybe no onie's giving presents 
this year) and virtuoiiv all Ih© 
Spectrum siuff had been seen 
betofft A very notable exception 
\% Pre historic Advenlure (£9.99) 
Irom Crusoder Computing. 11^ 
an odventure game which takes 
the hero "Ohio (remind you of 
onytMSdy?) from Stonehenge Into 
a prehistoric world on search of 
the elixir of life He faces various 
pitfalls ond dangefS including 
loads of unfriendty dmosou^s^ Its 
o very good and well designed 
game and you get a free 
dinosaur poster Thot's very nicely 
done ond - il you find the 
going too tough — you can 
send off for a nini sheet, 



expansion slots If you prefer, you 
will be able lo buy the keyboard 
by itself tor EW.95 which Is fifled 
with o special inlertoce slotting 
mto the processor socket and 
fuHy user instoMoble without 
dragging ouf the solderir^g iron. 
This jusf gives you another 
peripherot hanging ouf o1 the 
old black box but Us, a lovely 
keyboard and well worth 
considering 

Buying the full upgrode kif. 
however, will turn your very own 
quontum leap into something 
that looks like on IBlvl and — 
with some added internal 
memory — if should even 
behave like one save for the fact 
thoi neither God nor ABC 
Elekronic can make it liBM 
compalible. Remember ttiat 
diehard QL owners will soon be 
faced with hordes of boring 
people brogging about fhelr 
new Amstrad PCs and from what 
I have seen so lor this upgrade 
kit should give plenty of scope 
for putting them in their ploce. 
When the kit becomes ovailabJe^ 
I will report in greater detoiL 



Q I COLUMN 



Apart from this and a coupie 
of other Spectrum games, the 
show prelty much belonged to 
the poor old QL. The big nevws. 
for you quantum leopers cut 
ttwre ks up-coming keyboards tor 
those sick and tked of frying to 
do serious work on your original 
block box, The Sch6n QL 
tceyboord due for release 
around Christmas will sell at 
£Sd.9S and just slots in to 
replace Sinclairs original- So It's 
Compatible with all existing 
peripherals and the prototype 
that I played wilh had a good 
prolessionai feel to It. Apairt from 
ftie lu ruction keys (which are in 
red), the replacement board \% 
In good-old QLmotching basic 
black ond the overall result is O 
QL thot takes on an Amsirad<llke 
Qppeoronce. 

Buf for those of you who want 
to fool your friends into thinking 
you've tossed the old OL out and 
bought something i^n the 18 M 
price ranges those devilishly 
clever West Germons at ABC 
Elektronic are preparing to 
ml^ose a i^L upgrade kit 
consisting of a fully separate 
IBtVI-tormat. XT-^stylja d3-kev 
keyboard and a boK tor the 
moin board. The kit will sell at 
£210 and wliK be available in the 
UK from Dig Hal Precision Fo* 
youT £210, you 11 get the 
keyboard, the ma Inboard box. 
two 3 5 disc drives (or one 3,5 
ond One hard disc drive), a 
genuine on-off switch and two 



Raider Jl 

I would flke to send my special 
thanks to the long s uttering siaft 
of MIcrodeal who were forced fo 
endure my nine-year-old 
ertdiessly playing the firm's new 
QL gome Stone Raider II at the 
componys tvficrofair stand. This 
is the gome Microdeal promised 
us for Christmas and (as my son 
can testify) it's a good one with 
lots of things to block, kill or 
otherwise frustrate you in your 
collecting of hexogemi II sells 
tor E19 9S and sadly it looks to 
t^e the last QL game from 
Microdeol unless somebody 
comes up with o real winner \W 
also iikefy to be Microdeal's lost 
ZX Microfalr since, iike 
everybody else's, t^eir stand 
wosn't very busy ttiis lime around 
and the QL is not longer a 
profitable area of the games 
morket 

Another good new QL gome 
Is Tonk Busters (E1d.95J from 
Stella soft. The obiecf is to 
recapture the island of Stanley 
Irom the invading forces of one 
General Galtihairy' m a series 
of tank battles As rank 
commander you track and 
Cfestroy the enemy by means o< 
a sophisticated radar and an 
Intelligent gunsight. The graphics 
ond weapons simulalion look 
good. Omego [114.95) is o 30 
ofcode adventure coming on 
two microdrives (your QL needs 
some extra memory to run fhe 



gome] involving o seek-ond- 
destroy miss in ogoinsi a well- 
protected underground 
computer complex. The gome is 
very involved, entertaining and a 
real chaiienge 1 suspect most 
QL owners hove some extra 
memory by now (or ore at>out fo 
get some as there are more and 
more bargains about) and 
designing gomes demandir^g it 
enables fhe programmer to 
Creole truly Involvted and highly 
sophisticated packoges. 

It you don't like copy- 
protected microdnves that won't 
lei you fully duplicate the master 
(which, with those ever 
temperomenfal microdrives, is o 
constant worry]. Compwore has 
released Copycat of £1099 It 
will duplicate Ihe masler of 
many oid OL favourites and Is 
sold under the strict condition 
thot it will not be used for any 
illegal purpose (so behove 
yourself). 

If your Ql has at least Qr\ eiftro 
256K RAhH (and you hove a 
spore £25 left over from 
Ghristmos), get Tosk master from 
Sector Software, it's o 
multitasking progrom which 
enobtes you (wi^in sufficient RAt^) 
to run all four Psion programs at 
the same time, The program 
contains o faclNty for booking 
up, copying and editing flies 
and a calculator wfiich enables 
the user to enier results directly 
into the particular progrom from 
which if wos colled The ideo is 
fo set fhe QL separate tasks, eg, 
file sorting and printer driving, 
which the machine carries ouf 
at the same time It is also 
possible to use Superbasic while 
multitasking with Taskmosfer. It is 
a very sophisticated package 
ond OS long as you have 
enough memory it's possible fo 
use it fo multitask up to nine 
programs oi one tima II you use 
your QL and Psion packages lor 
complex and serious worti. 
Taskmaster Is an unquestionabfe 
bargain. 

Liberator 

I also picked up a Liberator (£^) 
Superbasic compiler from 
Liberation Software which is 
aiming fo take on Supercharge 
In a big way A factor ol eight is 
described os lypicai" for fne 
speed-up in run-times for 
programs complied with 
Liberolor. ond with lorge 
programs factors of up fo SO are 
claimed. It's a well-designed 
package with a good monuol 
and the program has on 
assembler mlerfoce to support 
Superbasic extensions, 
procedures and functions wrihen 
in assembly language. If 
you hove an unexiended QL, 
lorge programs may be 
compiled in stages. I don't have 
enough space to report 
LJbefator's other features thfs 
month but I will report more next 
fima 
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J BACKWARD 



Some 

utilities 

only show 

their true 

colours after 

a 

long period 

of use. 

Alan Davis 

reflects 

on the 

strengths 

ond 

weaknesses 

of some 

established 
products. 

The wofid of compufjng — as 
v¥e all know — is a continuallv 
changing on©. Hordlv o month 
goes by without the 
appeorance on the software 
scene of severol new uMlity 
progfoms of one kind or another 
— and most ol these ote 
reveiwed pretty thoroughly in 
magazines like ZXC In thl$ way 
were oil kept up to dole with 
new ulilities, and get a good 
idAO ot how usetuTto us they're 
llk«lv to be. Vet In some woys the 
reviewer's situation is arlHicial. 
Because ot the pressure of copv 
deadlines, and the sometimes 
inevitable deSoys in ihe arrivol of 
review sampler o reviewer may 
hove only o few days to assess a 
program before writing hl$ 
comments on li. 

Fortunately ZXC Is blessed 
with a group of excellent 
reviewers whose advice i$ 
indispenstble — but the fact 
remains fhoi in many case$ 
some ot Ihe strengths (ond 
weoknesses) ot a utility progrom 
onfy emerge otter eiftended use 
over a Jong period of lime. And 
so td like to try on exE>eriment In 
this article, of glancing bock 
o/©r several years of Spectrum 
programming to see just how 
some ol the utilittes I've 
personally used have pertormed 
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m tne rn (.some nave 

becorr. . v Qs valuable as 

my riight orm, whereas others 
lartguish in a corner, unu$ed 
ona gathering dust). 

Just how uselul this exercise 
might be depends of course on 
the conte)ft So let m© say at the 
outset that virtuoltv Oil my own 
use of the Spectrum tails Into 
one ol three categories: 

(li) Adventure games 
(2) Word-processing 
ji) Scientific work, mainly 
involving slolislical 
compulation£. 

TNs does mean thai it your 
interest lies mo inly in programs 
tike, soy, the Atgus 'Arcade 
Creator" ther» I cant help Also I 
tend to tind my programming 
needs ore often best served by 
writing spoctticaliy designed 
utilities myself for whatever job is 
In hand. That way you do get 
exactly what vou wont, rather 
thon someone else's ideo ol 
what you MIGHT want, Even so, 
thai still leaves me with qutte a 
few commercial utilities 1o 
comment on. So let's stort by 
looking at a couple of golden 
oldies. One hos become 
indispensibie, ond the other 
proved a waste of lime. 



Compilers 

One of the great temptations for 
the BASIC progrommef iis the 
idea thot o basic Compiler 
could give him some of the 
advantages of machine cod© 
■Aithoul the hassle of tearning if. 
Like many others, 1 tried it — and 
[1 didn't come off. At the lime 
when ! was Interested there were 
reofly. I think, only two such 
utilities under consideration — o 

HoGting point " compiler by 
SOFTEKpnd MCODEB 2, by PSS 
Ihe Soltek progrom wos roiher 
mof© vefsotiie, but reoly offered 
only a small improvement in 
speed compared with BASIC 
and so t opted tor MCODER. 
whicii only hondled integers but 
ottered o very considerable 
advance in speed of execution 
Frankly, it proved more trouble 
than It was worth, and 1 never 
did write o complete program ol 
any kind using it. The utility itsell 

foes its Job eKcellenlly — but 

ce the number of B^IC 
commands it con handle is 
limited, you realty have to wfite 
your progrom specJfJcoHy with 
the compiier's limiiaiions 
constantly in mind GenefoHy, I 
found that this meont writing 
very inefficlenlly. Memory wos 
roptdly gobbled up which — 
coupled with the memory 
occupied by the compiler ilsell 
— precluded the writing of o 
really lorge. full scale program 
and greatly limited the scope ol 
what could be done. On the 
whole. I'd soy thot youd be 
much t»etter spending your 
money on o decent book on 
mo chine coda 

Graphics 

My other golden oldie" is 
Melbourne Draw, and it's still the 
only commerC(Ol grophics uftljty 
that I use. Of course there are 
much more sophi^sticoted screen 
designers around these days — 
the Rain bird 'Art Studio" for 
example makes Melbourne 
Draw look very primitive indeed. 
But in fact, oil I ever needed 
from this sort ol utiNfy (and my 
requirements haven't chonged) 
wos a sketchpad for trying out 
ideas on-screen, ond for 
designing the occasional 
loading screen. For this, the 
program is excellent. It offers full 
control of the cursor in 8 
directions, a lill routine two 
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scales of semen magnjficoilon. 
and — Importanllv — o 
switchoble charocter square 
grid which enobles you to 
onticipofe and solve attribute 
problems in your limshed 
design 

Much ot ils appeal lies in the 
fact ihQt it's so very simple lo 
use. ond so «rosy to cuslomi&e If 
you wont to extend its facilities 
for some special purpose No 
gimmicks, no trifis — just o good 
solid workhorse fhot I've grown to 
depend upon. 

Assemblers 

On© utility which no 
programmer con do without Is of 
course an assembler. At the time 
when I was looking tor one. 
HlSOfT'S '*DiVPAC'^wos almost 
universally ocknowledged as the 
best, and i ve found it an 
immensely powerful fool which I 
use more than ony other 
program The package contaln.s 
two microdrlve compatible 
programs — an assembler and 
disassembler/moritor which, can 
be looded m separofety The 
latter contcFlns a debugging 
teciiity wtiich enables you to 
single-step through a machine 
code program, with the contents 
of registers dlspfayed and 
continually updated on screen 
'- incredibly usetui when you're 
trying to hunt down thai 
intracfoble bug which has 
eluded you Vve now used this 
package so much that handling 
It k$ oim^pst Second nolure, ond 
fm ttieretore unlikely to chonge 
to another — but ( do hove 
certain reservations about its 
us^r-triendllness. The manual Is 
vefy comprehensive, but can be 
somewhat contusing it you're lust 
making a stort on machine 
code (OS I wQs when I bought it). 
IdHing focilities ore extensive, 
but rather cumbersome, and It 
does tok© sonne lime to become 
used lo the system. Ttils 
complexity may well slow down 
the progress of o beginner, ond 
if 1 were siortlng again from 
scratch, I think fd be taking a 
close look ol systems with more 
tfiendly editing facilities like^ 
Seven Stars' "GENER SO/Moder 

Adventure Makers 

I doubt it therei an adventure- 
wTiler in the land who hasn't had 
Q dabble with either "The Quill", 
or ihe mofe recent Graphics 
Adv^ntyre Creator'* - or both I 
A great deal ot praise hos been 
heoped upon the Quill iy^f the 
yeors^ even though some of the 
odvenhjres written with it hove 
been disappointing, and this is 
quite right If you cant write o 
good ifoditionol adventure with 
Itie OuKL then probably you 
cdn'I write o good odventure, 
full stopi However, I must odmit 
ttiot it isn't o program I use ihem 



Tftf* is ofl asampl* of t*is pr-irtt^d ^itn tm- QVALlTAi, 
"ptozxtf font, Fow oxtitr fonts offf available, o* veil as a fent 
tattor for a*ei<fntTiQ porttcuiar cfiarocttrs or a uftQtf nvw set. 

Thla ii an eiCAmpte of text prmied with the QUAUTAS 
"clanoti" font. Note that this Js a proportional font whicti 
gives & much more &ttr«.ctive appearance lo your page. 



TWv •Jtompl** or coDrv utJng fiuaHttn 

days. Tve written one tuli-iength 
pure text odventure with it, 
which was great fun to dO; but 
since my odvenfuring interests 
ore ifiextricobly concerned with 
developing inleractive 
characters, the Quill doesn't 
reolly give me enough scope for 
what I wont to do. Pi ease note 
that I'm not ^knocking Iti faced 
with superb Qui lied progroms 
like the St. Bride's "Snow Queen" 
(which gels my vote tor the most 
delightful adventure ot 19363 Id 
be foolish to do so its just a 
case of horses for courses- 
incentive's Graphic Adventure 
Creator is perhaps o Classic 
example of why an article like 
this may be of value — ond t'll 
be very glad to have some 
feedbacK from readers on tttlt, 
When I tirst saw ttiis program on 
feteose, 1 was overwhelmed by 
the sheer power of it — ond I still 
am, But there's a snag; a snag, 
moreover, thol only becomes 
apporent after an extended 
period of trying lo write a full 
lengtti adventure with it. The 
problem is memory* or rather » 
lack of if. 

Afier some considerable time 
and thought, 1 developed an 
adventure plot of some 
complexity which seemed 
admirably suited to the GAC, 
and set to work. A fortnight later 
I abandoned the attempt in 
despok t had o tew not- 
portlcjtarlycom plicated 
grophics. obout 1S locations, a 
fully operotional beginning to 
the adventure . . and only 5K 
left to finish it! Obviousiy this was 
a hopeless situation, It could be 
solved of course by writing the 
gome in several separate 
modules, bui I seemed to bo 
able to gel so little into a single 
module Ihat the whoSe thing was 
likely to become impossibly 
cumbersome. This must, I think, 
put a very big question mark 
ogoinst the suitability of the GAC 
for onyone who wants to piiblish 
adventures as opposed to 
writing them merely for fun. and 
I'll be very Interested to heor 
how others hove fared wilh the 
program. 

Word Processors 

So much, then for adventure 
utilities What about word- 
processing? Well, even when my 
only prinler was o Seikosha GP 
SO (which is a sort of dot matrix 
©quivolent of the old ZX printer}, 
I found Tosword 2 extremely 
useful, even though the final 



copy was suitable only for your 
own use. Now that I have a full 
size printer, however, Tosword hos 
joined the elite group ot 
indispensibles! I've token o look 
recently ot both 'The Writer" 
ond "The Latt Word" ttwo of its 
rivols) but I see no reoson to 
change Although these two offer 
more extensive facilities. I don't 
pefsonofty need the extras 
rmo Emerge", for example) -^ 
ond 1 tound both ot them, 
porticularly 'The Writer', rother 
cumbersome to use. Perhaps ive 
just used Tosword for too long. 

Qualftas 

But this brings me to my mosi 
recently acquired utitlty — which 
alone gives me an excellent 
reason tor sticking with Tosword, 
In Octobers ZX Corol Brooksbank 
reviewed "8JALITAS'; o program 
from Seven Stars Publishing 
which is designed tor use with 
Tosword to produce a voriefy of 
near- letter-quality fonts on a dot 
matrix printer How I was alreody 
quite content with the NlQ of my 
Amstrod DMP 2000, but O facllih(f 
lo switch fonts, and even design 
ihem. sounded pretty useful. So I 
parted with my 7-95, installed 
QUAUTAS (which Is very simple} 
ond proceeded to boggle ot 
fhe results. Frankly, it someone 
hod told me that this kind of 
qualify was possible on a cheap 
dot matrix prinleir. Id have 
loughed at them. Gone for ever 
is that rattier mechanical, 
"computerised " oppeorance 
which my friends complain of in 
my letters, the price you pay for 
the beauty ol the result is o 
rather slower printing speed — 
but who cares? U you hove a dot 
matrix printer and Tosword, then 
rest ossured that this is one utility 
whose purchase you certainly 
will not regret! (But do check 
with Seven Stars on printer 
compatibility first, ot 34 Squirrel 
Rise, Mariow, Bucks, SL7 3PN), 

Weil, there you ore A motley 
bunch of utilities, some of which 
hove mode o pretty moloi 
Impact on my programming fife, 
one way or another it youve 
had lengthy experience ot 
others, or if you disogree with my 
assessments of any of these, then 
why not drop Bryan, the editor a 
line and let us an know? There 
must be o great deal Of this kind 
ol experience among the 
readers of ZXC and here's on 
excellent woy of pooling If 
together so ihat we can all 
benefit What do you think? 
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BREAKTHRU 



USO<Md 



The first oi the US Gold coln-op 
conversions a Oafo ioii'i 
Breokthru stOfrJng an acrobotic 
von\ 

This ^]n is described os the 
world's mosi sopriisttoated 
OFffled vehicle Ihat musi drive 
400 miles QCfOSS hostile le*ritorv 
to fetrieve your county's revo 
JutiOnary new lighter dnd re 
Store world pdoCA 

Aheod of vou il«« four sioges 
in *h<ch vou must run fhc' 
Oountiei ol Home thrower^ hel 
iqopters, tonKst lenQp^, rrtTri©i ond 
enemy troops that con lake out 
your sophfsticcited vehicle with 
o Single shot! 

The rirsi £tQQe Is a charge 
through the rnountalns hurdling 
rockfolls Jn o sknale ^eop (Ves 
this von can iumpll, Neid v^u've 
got to r:ros$ a broken t>ridge 




(more leaping] while botlllng 

with misiile litrog trucks, then 
across a proine. inrough o city 
until tirtally you breokthru tott>e 
olrfleld when you con run for a 
plane and a ii not getawoy 

A lurr^plr^g, $hoollng, 
leaping orcade till 



buull 




ISLA, 



PRODIGY 

Eltctnc Dr*orm 
C7« 



"Prodigy ►* d gdme which 
demands compassion" cloims 
Ihe pockoglng Cornpasslon? 
yes. 'If old so, not jus! shooting 
ihlngs. Vtou ore Sola o synthetic 
man, and os well os escoping 
Irom the Machine Sorcerer $ 
nightmare maze (pocked full o* 
genetic muiontsi you must 
guide the human bobv >^@]o to 
sotety. Walk stowly enough for it 
to follow, wash it In the showers 
you'll Itnd, give it milk by 
zapping the ot>et An together 
now aaoahlibleuchMde^^teos 
oppiicobiej. This subject matier 



is one ol several areas where 
Prodigy Is raiher origlnol. It 
combines various gameplay 
elements to Create a unique 
"leel" 

The grophics are nicely 
dsfiined and detailed in the 3D 
Knight lore $tyle; lurthermore, 
they scroll ralher (han tlick 
between locotfons. remorkobiv 
smooltily There are four distinc- 
tive Ktnes [lire vegeiofion, tech- 
nicoJ and ice}, eoch with Its 
own graphics A nice touch is 
the woy Solo slides in ihe ice 
zone The moving pan of ihe 
screen is IrrJtotlngly small, 
however Sound is certolnly 
unmjssable: loud noises which 
ore astonishingly coming trom 
Spectrum, it nol tunefut 

prodigy is marred, for me, by 
IIS difficulty. The muionts ore 



exifemeiy hard to ovoid once 
neor you. ond insteod ol diinnln- 
Ishing your energy, collision 
sends you bock to the nearest 
toleporler or ihe slorf, whichever 
is neores't This is unbeiievobiy 
frustroting, and mailers ore not 
helped by ihe awkward (onqj 
not redellnabie) key combina- 
tion. It you persevere theit this 
gome has numerous nice teal- 
urei ond puuJes to ofler - bui 
(or most people, ii i»initiolly too 
offputtlng. 



liOOl) 



ORBIX THE 
TERRORBALL 



U9i 



A bouncing loser firing boll 
called OrbJx Is Ihe hero ol Itie 
debut gome from Domork's 
new arcade game lobel 

OrbiK bounces ond btasis 
his way through o four way 
scrolling londscope in seorch 
of Ihe componenis ol o lost 
spdcecrott. rebuild it, find it's 
crew ond let ihem escop«! 

The ship crashed on Horco, 
o plonet infested with iriisecli- 
voresand drolds that now gong 
up on you. 

Theif touch dfolnj your 
energy but this pan be re- 
pieced by chomping itieir re- 
mains once you've tried them 
with your loser. 

As the gome continues you* 
quest is conslonlly interrupted 
by the need to replenish vCu' 
energy which has been 
drained by Olmost constant 
ottock 

OrblK is also supplied with a 
$<erles ol rriop^ ihoi ore olrnosi 
entirely unused since ihe on 
screen scanners guide you 
around ihe screen. 

I found the controls irriloling 
[rotate lefl/rlght and lorwordj 
□nd would prefer a more direct 
system particularly lo sleer 
through the londscope of loc- 
lories, palm trees towers and 
bubblfng holes. Despi^ie ihii ifs 
a good debul by a new lobel 
and a new programmer. 





W.A.R. 

Martecti 



R35J cjcNon gorn^s seem to be 
maitlnQ a comebock l&d, un- 
doubted ly by fhe Fonp awaited 
C»rYwnlon ol H^wsons UNdiunn. 

Ifi Hi original C64 tormot, 
W.A.B. was liTtie more thon an 
Uridlum cEone but it has 
changed dfomoti colly during 
It's Conversfon 

Ttie octton lakes place in a 
tinv window with the rest of the 
soraen th«r« 1o odd dimos- 
pti^re 

In this window ycur loser 
NriA9 figtifer must blost I he 
Oi$eml>|g'CJ O'i^n; ond destroy 
O sCfolling spaceship back- 
around 

As you clear these tev&ls you 
Qdwance along the lubuiac 
space sTQtion iHustroted on the 
game's cover 



WAR, li saved trom the 
obscurity ol being yei another 
shoot 'em up by Itie 1nc!uslor> ot 
a separale advanced version 
on the other side of the tope 
ond the ability to trode hard 
eofned points lo improve your 
ship 

The Coptoins version, os it's 
known, ii. lought over o giant 
circuit board that Is protected 
by incredibly violent olien 
ships, In this odvanced test yoyr 
Stan do rd ship won't lost vefy 
long, 

By trading point} you COn 
actually add to your fire power 
ond buy eittrQ casers, more 
weopohs and ever^ q bonus 
ship. This might lust sove you li 
saved the game 




180 



Moftertronic — MAD range 
t2W 



Up to the oche comes yei 
onothar darts gome Through to 
the quarter fmols oH the chom- 
pior^shlp Ifnoclcout, you go Inio 
ttiedraw wilht soch Qfonts of the 
orrcws as Dell&ov Des, Sureshol 
&tdney [a real gasj. Seiiy Bill 
ond Lirtip Wrist Lxjfry 

The gome Is 50't stroight »fi, 
doubfe out. ployed over the 
best ol lirree legs aHhough the 
CCHtiOutef sometimes cuts this lo 
one leg lor no obvious reason 
thoi 1 con see save that it is 
Qiwoys the computer ihdt hos 
lloppened to win Ihot poftiicu- 
tar leg, You oiwoys get to Itirow 
first, decided loclical odvan- 
loge ond one th 01 is crucial in 
ihe II no I against Jommy iim 
who throws nine dort llnlshes as 
tegutor os dockwOfk (seven 
treble twenlles, treble nineteen 
ond double twelve]. 

When 11 is your turn to throw, 
Q large hand Oppeors in tront 
oTtheboord, shai(<ngso much, 
you con see why darts players 
tiove 10 Iteep knocking bock 
Ihe pints. Movement round the 
screen is diagonal to put you 
even lurther oft your oim. 

Keyboord operolion js 



decidedly easier ihon u$ing a 
loystlclc A scoreboard on Ihe 
left of the bpord chalks up your 
scores OS eoch arrow thuds 
(hopefully) into the board 
Should you ochieve o mo«i- 
mum i80. the computer greets 
you a rousing rendition ol one 
hundred and eighty' olf hough 
speech synthesis being whoTil 
Ifi on the Spectrum, it comes 
out as more ol o hissed 
■nutt-huh-rtuh-neh-neh*. 

Then it's time to sit bactt. 
slurp your beer ond Ngrtt 
onother fag as your opponent 
hos h«s ihree shoia The scene 
switches to a sideways view ol 
the pub OS Mego Micit or who- 
ever tokes his go The blurb soys 
to wQtCh Out tor animated 
aciion in the bockgrourvd but 
al I th I s seem s to cc nsisi ot is ihe 
barmaid sliding a pint along 
the bar to o customer and a 
small dog relieving iiseil 
against a chak leg- 
Other options in the game 
Include o practice facility m a 
verston of round Ihe dock and 
the chance to ploy ogoinst o 
leltow human should the pubs 
be shut 1B0 is not one of 
t^asterlronics better otter ings 
ond I lound it slighJEy surpnsmg 
thot they decided to bring it out 
on their more expensive iVflAO 
range Like most olrny dOrt& ISO 
IS way off target. 



TERRA 
COGNITA 

Code IMafteft 
tlW 



Thfs Is one of the fMSf bolch ot 
gomes from o new budget soft- 
ware tiouse — Code Masters. 

The compony was creoted 
by the Darimgs who mode iheir 
name through budget icings 
Mastertfonic and are now 
going it alone. 

This gome is octuoUy written 
by Non Terroqueous author 
Stephen Cuftis and Is o fast 
adloh shooi-em-up featuring 
greoi graphics, cddicilve 
octfon ond omaztng sound 

The plot is tenuous involving 
Q rpbof^s revenge on o teanrv or 
mining engineers who must 
escape a hostile londscope 
while being atlocked by hordes 
ot aliens. 

During the gome you must 
fly your ship through a hundred 
screcTiE ot Qifon iondscap>es 



avoiding wolis that will destroy 
you. 

Built info the landscape are 
squores or rones thot hove o 
drying effiect on you. Some 
speed you up or slow you down. 
give you extra lives ond top up 
your fuel tanks but some Ore 
time Shifts that return you to 
screen one. Irrliating. 
parTicuJarly if you've reached 
screen ^fii 

The action is tost and lurious 
with the sound ol the laser 
sounding like a gunshot from a 
spoghetii western 

My cnly compldirtl is thai 
you must select your joystick or 
keyboord option belore every 
game. Pressing ihe fire button 
returns yau lo keyboard mode" 
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KING'S KEEP 

Firebird 
El. 99 



The country a ruled by a >vtorvl. 
The peosonis kr\ow ^i Th« mer- 
chants know It. Vlhot makes Ihe 
foct rnoi YOU know tr oven 
hafdef lo beof is thot Kirtg 
Harold 11^6 H@ome$Jt os h9 hos 
become known, is ifoui tothet 
Syspecttng inot your lovoHies 
lie wjih the people ralher ihan 
him. he hos hod you impM$ 
Ofied in the ctepths o< tii* castle 
Can you escape and help to 
overthrow your lather the 
despot or whil YOU sufter his 
domirtaiion like rhe mit of the 
populace? 

Like many orcotfe odven 
tures be»ng released ai the 
moment King's Keep has heavy 
platterm game overtonei Dot- 
ted o round the cosiie ore 
vorious bits ol fu ml lure and 
bftck wall that can. by rheans 
pi o prodigious leap, be 
reached Ihus allowir^g you 
occess to olher parts ol the 
casiie. There is also a rok 
omoi<ir>i Of obiect* 'o be 
collected on vour trav«ia orva 
people to talk lOc 

Pressing Itie '5' key brings up 
a fisl ot aodrtionaf commands 
available to you These range 
from laiking to someone, giving 
them something or manipulat- 
ing Q previously ocqyifed item 
For eiampia the crazy old man 
hos lost his neckloce As he is. 




blocking the ervlTonce to on- 
oiheir part of the caslle^ it would 
seem prudent to try and find if 
in Ihe hope ihal he will lei you 
posi Gefloin areos of Ihe ccs^le 
are marked with an F' Thii 
msfliri* Ihot you or* torbtdden 
to enter them unf<l a cenain knk 
has been occompiished, Refu- 



sol to obey results in on instorit 
game over message. 

fhe ^me, if nothing fop 
Of iginal or stunning to look ol is 
quite ployobie and li you enioy 
the collect-theobjectvond- 
lOt^'fhe-puHles type of game, 
then King's Keep is not bod 
vQlue tor money 



l^nnn 
liuulJ 





Alter o heavy iniergoloctic 
porty where the supplies of 
Neuro Cardiol cocktoils hove 
token a bit ol o battering, the 
lour Doctors^ What. Whier». Why 
ar>d Whtere ore oil suffering 
Irom ^rious deg^ee$ ot o hong- 
wef. Whot is even woif^ is >hot 
they all iost In lour dif^rent 
pioces deep within the space 
time contmuum. Con they sori 
things out using ttieir Trydis'' This 
IS beginning to sound like Q 
spool on a well known TV chor 
Oder Who?' you a&k. Correct, 
everyor^e replies 

The tour Doctors howe goi lo 
try ond reach Ihe Jelly Boby of 
Inlinite WsJdom ond Ullirrole 
Knowledge who is stuck away 
in the Tower of Dorobur some 
where The first problem Is to try 
and get the Doctors reassem- 
bled in one spot and Quite 
iricky IhiS prows to be Why is in 
Whpfs loborotofy ond is the 
only Docfo< wilh access to a hey 
to oliow tiim to enter ond use 
the Trydii Each Doctor con 
COtry ond use up to three 
oticles at any given time There 
is o row of buttons i n epch TrydJS 
Pressing o button leiepofis you 
to o specific location 

Eoch Doctor has only o 
limited omount of strength, 
depicted by o jeiiy boby beirig 
nibbled awoy m the bottom 
right hand corner of the screen 
Collisions with the nosties. 
Including a Doiek. ore ihe 




maror source Of energy loss 
Eoch of the Dociofs con be 
surnrnoned as and when you 
want them. 8ui be worried. H 
one of the Doctors dies, your 
quest is effect iveiy over so abort 
that porljcuior game and start 
again, 

As o gome Doctor Whot 
raises several questions: WHAT is 



the point of all thi^ WHERE is 
their dicfionory so thai ihey corv 
learn how lo speil 'Iranscen- 
denfOl properly'^ WHEN will CRL 
reoli^e ihot ihey con't getowoy 
with releasing poor qualiTy. full 
price gomes? And WHY didn't 
they consign this load of 
rubbish 10 thai greot Jeliy SoOy 
in the Sky a long time ago? 
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ij^'itr 


£13.00 




Xiftoa 


C16.00 


D 


Sea Classic International 


pi)^©-' 


C 9 00 




£iiw 


C10.00 


D 


Scale Models International 


ius^ 


£13.00 


i_j 


£2&^a 


£16.00 


P 


Your Modes Railway 


tij^er 


£12.00 


D 


U*:^ 


£20.00 


D 



(Ofjer ends 30th April 1987} 



Ptrisr tofflmrntr Wff HlbKripIJonfs) with thp , , Ismr 

1 f nclosf my cheipe'kNHtil order fctr i . , . . nudr pnablr Uj Af|[us SpttJaJist Put>Jications Ud 

or dfbil i. .......... . from mv Access/E»rcl*ycard No i [ I I \ T T | ] \J\ I I I I I 

vilid frntn . ........,,,,, 10 . , ............ .Sij^miurr ,..,,., ...,...,,„♦,..,,.... 

Siimr ,,.,...,*.,..,,,,...........►...,.....,...,,,.,,,.>*,..,............,.. 

Address . .,,,,....,. . . , 

Smd \\\\s form with ynur r«inlttaric« to: ^mhitfipUonf. %t /nf f fifftr (S,097) 
INfOMTtlD.. Times »&mt, ["9 Tbe Marioues. Hemel HrmpHeiul, Htrti, HFt IBM, 



mil 



Part two of a menu 
driven wordproce$$or 
lor both 48 and 128 
Spectrums by Stuart 
Nichols. 



SPEC WORD 

48/128 



O 



o 



fie 

5 

111 

CL 



LIstina 1 



HFKLDJkDtM- 



'HINT AT P,7|'I. HCxP^JHP 



3 KN *■ HIklOADCH »< 

3 Mh »«*>«•»<«»«**** 

9 PilVtH 71 IHH *■ CLI ! ni[irT ht 7,'^|'l. 

4 I.VT **-ir*i'EVfll IF i«ft-)k- MIP ■•<;'-7- TM^N QD TD e 
T ir •••■7' T«M Ofl TO i*9* 

im VV FN >ll>lWt <y/l41 
;• HF FM )^lr*y-FH *ll*(a, 

1« MF Fh cll-il*T l.r^«|i 

44 HTF FH 4ll>i-FH C>>*?S4 

-M KF FH m\\-J»r ftfn*) 

M MF FM IfK-t-FH «n*?S4 

Tit iTF FH fii*,hi>E:aH '•iti-4*-^i[tDM *a4»i tg-^i 
H HF rn kitai-i.4*rN ^ikt.liiFH ^tt»,7} 

*■ K' Ft! t*l1«CH»t IFN ■ [l<«|f7#lFI| «H MPh I tCHIfW <FH 4B I j («• 1 7* 1 FH A[t>*l» 

i=M t*1»tf 7: llw •: ClJ 

|2« FWIWT AT ll„7| i't.ABH 1 1 •Mfn Ht t*** LBKK'I*! il,ai*MM« VOU Ck-UMl- HMMt 

■>• 

lie IMPVT 'tlfrt Ai-ti-rti tgiCIiWLii ■l««r 

I 39 LIT lw4*B<r 

l-t* l^^i^l* :^: INK Bl CLI 

l-a* CLt ; LIT ••*4T 

■ «• F«|HT I 

l«f J*»UT 'i kylBK « (UK, •»«« 

I** [F u*»'* <ivmti flO TO j«a 

?fa %r tax" 77' Th«H no TD 49* 
71B Lit >t>*4r 

J3> LET ■•«4.in ■>•; r^ rqr ii*/3ii3i}ia tncH ^viht ■□nii od, im chrs. 't: ofi to 

*!■ 
ITm IF ]■•■• THEH BO TC jSm 

74a IF Erlr]*-! TD iHS'IJ- THtH MitKt 'Mg ' tl ' Bpr kar *tt W TO 4)# 
73B row >-l ta IB'JI IF ^aiatt'P' Q« krX'fV'f tHtM MtlHT •|nv<l|< chr. 
rr> 4ia 

7tm IF b*i*lf4- Am b*ial r'f" THftH miNT 'InvFllI ehr. '|: 00 T0 41* 
}->• F««T > 
M« LfT <•* 
7v« Tim LI Tffl ■ 

M* Ltt ■•.11*1 to III LIT BCiitttll TO } 

311 t» b-I^'FJ!- T»«N LIT ti»«: LIT -tvto*^ LET UM.*.; 90 TO 3a* 
mm 0*1 Kt ■•■ ■ -L 

3M LET •' •*!» 

3S* P»« *<'.^I LIT >*--*«4rti 

■itm tMkT k 

Vm LET f-»M tilt PBIHT ■• -IPH c^tlf'lk* 

.M* LET iia>b> 

J*# IF ^•FM ii<#ai THaH BA TO 4H 
4||* F4IHT "CHcfkVwB <| 

4t« FfftHT 'tf-ftt -r* (itttf: MCF .39|S: BCBP .9,11 LCT aJFiat 
«M Ofl TO tH 
4U ICCP .<,» 

44a |r rV'P'ff- fMtX M3 TC kS* 
49* PWINT 'FHtMAAn TimiHATtP' 

At* Pittfi <'A4ir,»«, itai-t * *tb«-i| 

4^ rvmT '*4«'*t* «^< • >(lk4r'l 
4»« |i«]HT <L«n4lll im ca4*' * ' I Mf -bai 
4»1» tTOP 



l»IP »(■ •»<•■■•■■•■«•>■•■■•*«« 



■I : 00 



»Tia ■I'F 

IMW »li*tm 7; Ilwt «T CLE J LIT p>« 

laiF JHi*uT *'llir^*>*A oa ■Pii-|i>4*<' ' 'tq« 

ina IF iiv-'P' ^ tit-'v rrvH nr i^-n o« to i#4a 

1E3« IF Ba<>**" *H0 ^a*!'*' THEH HEP .9,»i M td 1*1* 

t#4f IHFUT -FroB 4rd<lr«44 fKCItUI.I' '«•! 

IVa* tftFUT 'Ts kttraat 'DCCriWL! Ttirt 

toaa ft*t* 7: INK t3 ClO 

LBTa fO* i-^t TO vnil ETEF • 

iwmm L.iT T'*n t.i*: IF a THEH i.P«lMT mi' 'M OC TC IIM 

1 >a9 m (hT ■ I *- ' , 

t laa LET iM 

ilia ro* ■-« TO ' 

113a tf <•f^F^a TMH LET t>E: 00 TO USE 

tiM LET >>PICF Ii»41: lit l»l*r 

M*# TF a TttEtt LHTIMT Pta cam* "I! 00 TO ItM 

M4^ FfllllT FW (»<! I* "I 

4l3a NCiT t 

tlja LET r*'f« *'r 

Ua« IF p THEtt LP«'1NT I '• 'iFN C«I)1I 00 TO |.IT« 

Ll*4 miilT '« 'iPH *.*tii 

Lit* if •tt^4F<4 THIM «a TO 111* 

Msa >r p it*m LF*IHT : 00 TO t3«* 
UPa p^iirT 

k?H NfXt 1 

ITIi IF a TH«tt LF«|Nr 'SS'l »t(IP 

l»3» PHIHT 'Zr' 



■ n fost month's articJe you 
received the Basic program. 
Now It's time to begkn (ne 
mo chine cocf© section 

Using the MEXLOADER' 
HEXDUMP dual purpose program 
enter the machir^e code as 
MEXDUMP LIST 2, 

RwnsmlMr to r«s«t ramtop to 
start addres&'l before mnrring 
ttili hexioader (l« otter clear 
31515 as a dir«ct command tor 
Hit 1). 

The last byte in each llho Is 
Itie checksum byle, this being 
itie sum of the previous 8 bytes 
modulo 256. The code should be 
entered one LINE at a time as o 
bloctt of 18 charactefs (8 bytes + 
checksum) WITH NO SPACES 
BETWEEl^ THE CHARACTERS. To end 
the Hexlooder program enter 22 
after the checksum byte. This 
con be done after any line In 
the dump and a printout of the 
number of byles entered wlN be 
given (oilowlng you to save the 
block 'so fori and the lost 
address, you will then be able to 
continue entering code from 
where you letr oii 

The HEXLOADER progrom will 
error trap any incorrect line 
Inputs and prompt you to re 
enter wrongly keyed In lines. 

SAVE this block ot code as 
"codel" CODE 33636,9407 

Next month's orttcle contains 
tfie final port of the Machine 
Code and the full operating 
manual for specword. 































: Listing 2 ] 




z 


K SovCtrow 


>«>fmjHP 














sp^cycwD *9i 


• 1JBW LiitT a 










3333« 


C3 


■ 7 


s* 


C3 


8A 


V^ 


C3 


7)6 




ED 


33H4 


8C 


C3 


B4 


HC 


t3 


0A 


»A 


C3 




CT 1 


33S92 


• ? 


«<l 


C3 


13 


811 


C3 


»1 


K 




CF 


33S&* 


f 3 


91 


*« 


M 


11 


01 


00 


«1 




17 


3»»« 


«■ 


■ 1 


3* 


«1 


ED 


•• 


21 


ftl 




Ji7 


3337* 


fll 


34i 


C3 


II 


3F 


03 


?1 


73 




C3 


33SB4 


23 


?? 


3C 


88 


e-D 


4:- 


ED 


3* 




D2 


335PI 


21 


AC 


«3 


3a 


80 


FB 


C9 


F3 




FD 


33««t 


ES 


DS 


C3 


FS 


3A 


00 




4lF 




Al 


3M«« 


Fit 


C» 


«l 


6E 


28 


1? 




Ci 




3f 


7U1A 


01 


u 


31 


*? 


02 


ED 




AC 




A« 


33&Z4 


■3 


71 


FE 


48 


?fli 


07 




I* 




«7 


3M32 


ED 


93 


AC 


ea 


7\ 


Fl 




Dl 




23 


31A4i 


El 


C3 


38 


88 


88 


00 




IE 




80 


3344B 


if 


eo 


47 


CD 


SA 


F* 




11 




B* 


33A34 


^9 


C« 


Zl 


ce 


83 


81 




•0 




7ft 


33U4 


EO 


l« 


21 


flF 


63 


Jl 




C« 




01 


33«?Z 


■ 1 


IF 


88 


ED 


«0 


FO 




30 




■5 


33*M 


•E 


21 


■fll 


ez 


54 


5P 




00 




B* 


33*«8 


13 


«l 


IF 


80 


EO 


*« 




21 




«* 


33A9A 


cm 


*F 


C8 


3F 


C» 


3F 




50 




IS 


337«4 


c« 


H 


88 


00 


00 


00 




00 




C« 


SSTII 


F« 


M 


88 


00 


'00 


•4 




07 




« 


3372t 


»» 


•• 


88 


00 


00 


00 




00 




03 


337?« 


eo 


«19 


8fl 


0b 


vp 


•D 




01} 




M 


33?3* 


00 


•D 


8D 


0D 


0D 


«D 




WD 




fra 


33^*H 


BD 


«P 


FF 


«6 


72 


A9 




FF 




»» 


33T3I 


FF 


FF 


FF 


FF 


FF 


FF 




• D 




14 


337U 


FF 


FF 


1)4 


SS 


FH 


F4 




ca 




67 


3S7A9 


ee: 


?* 


FF 


FF 


*P 


0D 




«D 




** 1 


33??* 


wr 


\t* 


8F 


FF 


FF 


FF 




12 




E3 


337B« 


FF 


FF 


Fr 


D9 


IB 


20 




FF 




IE 


337»2 


r4 


IB 


^B 


«0 


FF 


C* 




43 




A* 



42 
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UIIA 



33434 
33833 

33«4t 

3»73 
33Sa* 

33m9 

33**4 
33Q1Z 
33*3* 
33V3« 
33*3* 
33*44 
33*92 
33*4« 
33*A9 
1397A 
33*14 
J3**9! 
34f«« 

34* I A 
34834 
34*33 

3'484q 
3483A 

S4844 

34»S« 
348A4 
3484* 

34]|a 
3413* 
3413« 
34|3« 
34144 
54153 
34 Id* 
34IAP 
34l-»4 
34t84 
341*2 
3438* 
34381 
3421* 
3*334 
34333 
3434* 
34340 
3439fr 
343*4 

34a?a 

342^8 
343SR 
343** 
34304 
34313 
3437* 
34328 
"3«33» 
34344 
14393 
]43«8 
343«a 
343?* 
:J43B4 
343WZ 
34488 
34488 
3441* 
34434 
^432 
;i4448 
3444* 
344S* 
344A4 
34473 
344fl# 
344»A 
344 V* 
34W4 
349 1 Z 
3492* 
34939 
3493* 
34944 
34933 
34'te8 
l49Aft 
349?ft 
34384 
145*2 
34A88 

34«8q 
34a LA 
34A?4 
3443? 
34*48 
34*48 
34*4* 
I4Aa'4 
34*^7 
34*08 
34*g8 
34**6 
347»4 
34713 
34731 
34 "'38 
3471* 
34744 
34^^2 
54748 
347*1 
34??* 
34?84 
^47*3 
34H8 
34««« 



FF FF 

11 47 

54 PF 



F7 



III 
FF 



IB J« 
FF CI 

tc Ik 

I* 3) 

FF ce 

FF FF 

CD it 

FF FF 

4S SC 

*E 3* 

33 t* 

CM TE 

18 G« 
88 t* 

33 Fm 

99 84 

CD 41 

78 83 

''8 K) 

13 1* 

cm ~E 

4F 88 
<TA 3* 
ID 41 
■•5 94 
B? 3E 
FF 3E 
«• 33 
A7 EO 
81 88 
#3 18 
43 ^2 
3A 88 
3A 88 
A^ FD 
ED 9B 
El fl 
tfl CD 
C8 CC 
IV 14 
81 13 
*• 81 
*• II 
11 38 
J I ¥8 
*3 3* 
i* 44 
43 C3 
*3 €B 
48 *3 
38 13 
C3 18 
2B 14 
41 AC 

83 94 
C8 FB 

80 33 

81 33 

C8 I* 
A* 3A 

48 la 

33 33 

33 •4 

8e t« 

SB 8^ 
28 21 
8* 33 
22 »C 

84 C9 
8* C* 
#8 ED 
ED 33 
«i Ci 
C* CO 

30 *« 
a? 01 

19 it 
CD »■ 
3* I* 
fl« 3* 
1* 7C 
711 33 

31 *t 
3« K 
C7 B« 
01 87 
^1 83 
81 87 
fF FF 
84 C8 
57 Ep 
93 30 
CD Zl 
»S CA 
33 84 

83 3E 

84 C8 
B5 ca 
4D e I 
ED 18 

83 ce 
C8 la 

C8 G5 

78 i« 
?a 3A 

2* a* 

7E 12 
IC 1^1 

Pi CP 

w xm 

9« CI 

H 8B 

18 FB 

II W, 

a» CI 



E* 11 

FF FF 

ID 93 

FF C7 

54 FF 

EQ II 

ff FF 

t> 3t 

FF CC 

3* FF 

F* FF 

SE FF 

•E FF 

FF Cfl 

35 88 

F5 18 

JE 59 

89 ?:i 

IF C8 

30 FB 
CI 7E 

IS 04 

84 ED 

C8 J3 

F? 84 

F4 Z8 

70 F0 
FE FF 
5 3 84 
81 80 
18 8-- 
^7 4* 
97 47 
3* 71 

12 32 
IE 33 
IF fl5 
53 38 
*« ?l 
Fe 81 
CD AA 
♦ 3 -"C 
CB E5 
5? 27 
tt» «3 
ED 4B 
*C V« 
4B 88 
*F 3? 
48 *3 
01 *• 
01 00 
83 3E 
8 1 *7 
JJC *2 
4D 24 
44 4P 
18 71 
EO >0 
CD 0C 
8^ F3 
21 A2 
■1 0p 
5D 33 
MA C8 
A* 5C 
AD *l 

21 *8 
3A 1 I 
ED 5P 
tfl 71 
•C C0 
C0 C* 
7e FE 

CD ;ID 

81 FF 

33 C* 

C8 34 

*■' EU 

53 SB 

8E CO 

71 00 
P* 8* 
ED 01 
38 «• 
Z* 01 
iS 8* 
C8 CD 
8E C8 
*7 30 
01 87 
83 81 

31 3A 
•0 CD 
3* CM 
ED 11 

I a EH 

3C 0D 

cm 5B 

5B 81 

«B 01 

IE C3 

13 SA 
CA C3 
«4 C3 
3A 89 
7^ A? 

22 88 
13 2A 
C9 1 I 
#4 I I 
ES 4B 
IE 8D 
8E 28 
t)5 D9 
ED tSI 
33 14 
Ft 8D 

7c aa 

»E "•* 

le 19 

ES 47 

El 34 

CS 3£ 

CS 77 



4 ft- FF 
EF H 
8lt FF 
11 93 
FF CH 
5"" 88 
EA IB 
FF FF 
II 3« 
FF 9* 

FF rF 

E2 IB 
FF FF 
IB 45 
FF Da 
35 FF 
»E 3B 
SE 23 
:>A 2B 
1 1 flA 

j^n FA 

33 4E 
43 F2 

34 FB 
33. 14 
ME 28 
D1 10 
28 DC 
C8 Cl 

I J r A 

I I 82 
47 4B 
4* 4E 
3F CO 
ED 0C 
EO BC 
ED 5B 
BE ?A 
-F FE 
FF FF 
*2 CD 
8^ £A 
ED 51 
1 3 *3 
I* 77 
13 ft 

73 fn 

*3 iP 
47 97 
24 3C 
• t ED 

81 3E 
81 32 

ED 52 
EO 3B 

«4 C0 
El ED 

*« 01 

Z* 4Z 
** 33 

34 AC 
B2 23 
ED 43 
ED I* 
JA *fl 
34 «D 

74 CD 
SA £D 
CB 77 
*E C« 
C* 34 
3A 04 
CD 71 
iC 28 
2? 84 
lA C3 

FF 3e 

24 8C 

84 C8 

04 C8 

53 1:5 

rv 22 
El C* 
H 73 
21 ♦! 
3« 2* 
AiF ED 
•7 T-? 
«A 7* 
^B 22 
ED 51 
•3 El 
C* CD 
3* •• 
#0 3C 
Di* 04 
01 30 
C^ IC 
2A *fi 
^D II 
B* C8 
H7 E5 
Et A7 
13 BA 
3A 9* 
13 «A 
CS 04 
C* 4F 
E5 ED 
CB 54 
83 C8 
?B 48 
«.B 5* 
BC C8 
ED VI 
7E 33 
7« *• 
3* iK 
IB FA 
STB 14 
Pl 3E 
C4 B« 
?♦ 3D 
E4 14 
8D 3* 

a? A» 

00 33 



FF 
48 
F8 
01 
IB 
FF 



Cf 

FT 
IB 
Ff 
47 
CA 



33 FF 

EB IB 
FF FF 

0A FF 



FF 
91 
EC 
81 
IB 
FF 



C3 
38 

14 
FF 
34 
7A 



25 Cl 
5* IV 
8S 21 

em IV 

11 13 
33 4* 
84 ED 



84 
13 



DS 



09 01 
*A PJ 
C3 67 

0A aA 

B4 ti 
lA 8t 
54 ZB 

?8 93 
IF 
JF 



32 
CD 8C 



IF 
BD 
CV 



D5 

CS 
CD 



49 as 

IC OA 

84 C0 
El ti 
99 C8 
03 ED 
51 84 
18 C3 
71 B« 
*3 11 
H 31 
I* ED 
43 97 
22 48 
48 V 3 
A7 ED 
58 3C 
E9 41 



IS 

Bi 

47 
87 

ee 

7F 

IS 
■3 

*7 
DA 
3* 

14 

A* 
B* 

yc 

83 
El 
29 

*a 

■£ 
34 
FD 
4C 
E* 
*t 
49 
G4 
31 
14 

sa 

Df 
64 

70 
AB 
3E 
PD 
E3 
74 
5B 
*4 

^ 
7* 
FE 

Dl 
97 
II 
*A 
A4 
ZC 
FO 



*3 


A 7 




34 


04 


Cl 




3* 


as 


4? 




28 


-•E 


ED 




*F 


*c 


13 




*4 


FB 


A7 




Id 


9C 


EE 




7A 


*l 


EE 




Z* 


fl? 


*1 




OC 


91 


BE 




12 


C* 


31 




45 


I* 


ED 




P4 


ec 


C» 




33 


C0 


33 




33 


0* 


21 




*7 


01 


34 




CD 


cm 


C3 




lA 


03 


• 7 




*F 


00 


ED 




OD 


CO 


31 




E* 


30 


77 




3* 


cn 


31 




C3 


1 1 


IC 




« 


oc 


C-V 




*E 


El 


?7 




B» 


0C 


C« 




DD 


03 


«1 




2A 


31 


Wl 




18 


■ 1 


34 




10 


3E 


ei 




Be 


18 


FD 




la 


C3 


IC 




7C 


8C 


C8 




** 


10 


EE 




4E 


0* 


P4 




3C 


EO 


81 




F3 


0Z 


t« 




■9 


3C 


33 




81 


0* 


3t 




■C 


87 


3A 




98 


C8 


01 




7B 


21 


22 




34 


A7 


ED 




** 


A7 


ED 




«> 


ED 


32 




3F 


Cl 


?C 




I* 


C8 


1* 




29 


CD 


*t 




A4 


ED 


31 




IE 


23 


7C 




A4 


92 


4* 




09 


9D 


2k 




F4 


25 


22 




E0 


2A 


88 




2* 


ZA 


84 




CF 


7a 


BI 




C2 


mt 


ZI 




40 


F5 


B* 




2£ 


*F 


?V 




5a 


1* 


Dl 




16 


11 


ei 




03 


8D 


i» 




03 


Z8 


83 




se 


57 


FE 




DA 


78 


EC 




17 


88 


23 




a* 


F4 


E* 




ic 


ca 


2A 




3D 


mm 


C0 




t£ 



3401* 
34034 

3493? 

54 a4* 

34148 
34S94 
34*64 

34«72 
34B8S 
34a«« 
340** 
34^*4 
34*13 
34*30 
34V30 
34*3* 
34*44 

34*az 

34**8 

34VA1 
34*7* 
34*«4 

349*3 



39«t4. 

33*24 
3a«32 
33448 
33*4fl 
33«34 
39**4 
35872 
39aBB 
39888 
35*Vft 
33104 
33113 
39130 
33130 
^13* 
391 44 
39192 
34IA* 
3914* 
3917* 
39IM 
331*3 
33200 
33381 
3SZ1* 
33234 
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A classic game from Roinbird 



Roln 
£14.95 



EALTH WARNING: 0ON7 MESS 
WITH MOVENIA" wos the me$scige 
written on lhi9 side of tt^e deadly 
Sentinels ttial destroyed onythilng 
that threatened the peace 
loving people on the planet 
below, 

The frwoding Egrons (eomf this 
to their cost as they lost 
countless ships to the feet 
mangling detercesv (t the 
Sentinels didn't like the Eook of 
something thof something 
rapidly became scrap 

Unfortunatelv the peace 
loving Novenians were oEso 
conservationists and moditied 
the Sentinels to let the Slorg rider 
birds migrate without being tried 
in the process. So when the 
Egrons sent a Storglider shaped 
fleet 1o attack Novenia the 
Senitinels let Ihem in. 

Now yotj play hwj teenage 
heroes who have found a 
prototype AGAV (airborne 
grourid attach: vehlcie) and set 
oH to deieot the Egrons who now 
use Novenia^ defences against 
youf 

The tut I plot thot leads to this 
Improbable situation is 
described in q 64 page novello 
that accompanies the tape 
containing both 4aK ond 128 K 
versior>s as well as a playguide 
that Introduces the AGAV's 
controls, o keygulde to show you 
which buttons to use and poster 
ot your AGAV. Not bod, even tor 
£14.951 That's twice the average 
cost of a Spectrum game but 
Starglider is no ordinary game 

Stomp and walk 

Grophlcally It will be compored 
to Elite as it feotures the same 30 
vector line grophlcs that 
represent the tonks, wotkers, 
stompers, missile launchers ond 
Storgijders of the defence forces 
that now home in on you. 

Vour mission Is simply to gel 
them beiore they get you. 

There's no great strolegic aim 
to the game except 1o amass as 
many points o$ possible ond so 
wreck revenge on the dreaded 
Ergoni 

At first you'll tockle the tight 




tanks Ihat IrundJe across the 
planet's surloce with youc 
Saphlre H" quodpuise laser but 
at oniy 20 points each you II 
soon be looking for bigger prey 
but since even these tanks fire 
ship wrecking missiles they must 
be taken seriously 

Using your sconner set in the 
middle of yow control ponet you 
can track the movement ond 
postion of the enemy defences. 
After a few proctise missions 
you'll be able to take on the 



missile lounchers that greet you 
with a hoil of homing missiles, 
the Star Wars inspired wall<©r^ 
and stomping sfomper^ thai can 
only be destroyed by a well 
guided missile and the 
Stargllders thot fly with a 
graceful flap o1 their 
mechanical wings and can 
deliver a killl-ng laser bolt. 

In the silo 

All this takes Its toll on your luef. 



MM\ 




toifif power, shi&lds ond meagre 
rmlisile Supply but luckily you 
con use some of the ptonei's 
insta notions. DochinQ with an 
All io nee space stotion repair silo 
wlil btiriQ a welcome breather 
OS Vvell OS reporrs. ona even a 
special missfori. To refuel you 
must fiy ot fow level between Ihe 
twin towers of the plosma energy 
station qnd run along its lines 
and puH ouf when you reach 
the third single tower and you 
will hove obsofbed enough 



energy to conlmue your goma 

StargHder was written for 
Rainbird by 3D experts. Realtime 
Software (3D Starstrike) and it's 
their best gome yet. It was 
originally released on the Atari 
ST which IS ainnosi identical to 
the i2ej< Speclrunn version with 
Its impressive music and 
digitised speachi The 4@K version 
has the same oction packed 
gameplay bul without these 
added feotures. A nriust tor all 
Spectrum ownefi 
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Melbourne House 
release o 'customise a 
cofn-op classic' 
package. 



Marble Madness 
Construction Set 
Melbourne House 
£8.95 



arble Madness, the coinop 
game was an original that like 
all good ideas has spawned 
numerous clone gomes in the 
same vein Gvoscope 
fMelbourn© House) and 
Spindiiiy (Efectric Dreams] have 
alreadv oppecired ond the 
officio I Morble Wodries$ gome 
wa& reieosed on ttie C64 But 
whol ol the Spectrum? 

Implementation problems 
mean thai a pure conversion is 
out of the question. So it you ore 
going to have to change the 
game a bit, why not chonge it o 
lot? The ft^elbourne House 
conversion, whilst retaining oil of 
the spirit ond playobJUty o* the 
offlQinal game, also has a lot of 
ejtfros (and very few omissions). 
So much extra hos been 
crammed in that you soon forget 
about I he graphical differences 
with the original. 

The game is based on rollinQ 
o marble down an isometric 3D' 
ish iondscQpe that has holes, 
slippery areos, barriers, lifts, 
drains, conveyor belts, vacuum 
cleonei^ slime monster*, enemy 
marbles, bonus areas, acid, and 
ot coune the gool - which is 
the obiect of al! your efforts. In 
the Melbourne House variant of 
the game some ol these 
hindrances ore missing — but if 
doesn't seem to help you any, 
Also the level system is worked 
oyt rather dlMerenlly Each level 
Is composed ot a static screen 
Instead of smooth scrolling o 
long level up. the screen stays 
stationdry and shifts up wher> 
you get to the bottom After 
eteuen of these screens you go 
back to the beginning and star! 
again, but taking your lime 
bonus with you. 

The tim^ng system works In a 
similar way to the original, you 
stort with a certain time limit in 
which to get to the bottom ol the 
first screen. If you gel to the 
bottom ol the screen before time 
then your remaining amount 
gets added to your time tor the 
next screen. 

Scoring is assessed on how 
much time you have left on your 




clock when you reach tt\e 
bottom ot the screen, and any 
bonuses that you hove picked 
up on your trip down Otherwise 
the gome is very similar fo 
Marble Madness in layout and 
oil the tine deioil. like the 
broken ball being brushed up 
all there 

The construction part of the 
game lets you edit the screens 
as much as memory will allow 
The editing system is remarkobly 
simple, and tully icon driven with 
a two-thirds scale representation 
of the screen that you are 
working on with the rest ol the 
screen taken up with the Icons 
ond chunks ot i^omelnc building 
blocks to monipulate So you 
con move your Joystick around 
ond edit any screens that you 
want, to make them horder (1), 



easier, or just dlHerent. You con 
also test screens, and save'load 
the entire gome to tope. 

This selection of tti^ progrom 
mokes the whole game that 
much more interesting, long 
alter Commodore 64 owners will 
have completed the original 
gome; Spectrum owners w^it be 
designing better and more 
fiendish screens tor one another 
The best implementation that 
could hove been mod© of Ihis 
well thought out game. 
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Advice from Ray Elder on proteeting programs and 
disabling the break key in this month^s fechnicol helpline. 
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Program Proiecfion 

, Deot Sir. 

i atn vBfy tond ot moking 
games which compel 'he 
;»oyef to dosome thinking to succeed 
8ut f hok* one pfot)l«m. I aUeadv know 
how to stop my Qfogroff\$ from b^ing 
btvker} in!o wNt& loodmg or dwing tte 
Qam0. tyuf t do not know now to av^t- 
come the problem of breaking in while 
iUPVTiftg voriobiei im. W iNPvf a 

AH th& vs0r has to do is to typo in o 
whole lot ot ai or any other fener and 
th^progfOm widifop wUh a ^^Vanable 
iDOf tauffd" report and thus leawng the 
pfogram open lo hock^ts. 

Pioa$e could you hetp me 
ovt'fcoffi0 tfiis problem 
Vouiy iincereiY 
fleter Harrison. Worom Umbobwe. 

Well the mosi simple solution 
Is to use O tempofory stiinfli 
inpui insl&ad of a riumerlical 
vdfiabie and to vciiictQie ir b^for^ 
conyening i\ to numericol Suggetied 

« INPUT UNI o$; IF o$= " " THiN GO 

TO 10 

20 LET naa=i'. FOB 1=1 TO LEN a$: IF 
o*(l)< "0" OB a$(ll>*^"TMlN LET «og=0 
^ NEXT I; IF NOT flag fHEN OO TO 10 
40 LET a=VAi aS 

rhi$ IS $111) vulnerable, ond o4 course 
irie POicEs I hoi of# usuoiiv used fo 
cause the Speclrum lo crash hove lo bo 
turned <9^ loprefsi^nt I hd computer from 
locking up. 

A soluhofi would he to U5« INKEY$ 
wtiich doesnl «fis<a ttie "protection' thor 
causes o crosh on u$lnQ itie JNPUT \ine% 
ol the screen, In ihls cose try using Ihe 
foljovving code Noie thot Ihe screen 
postlon 0,0 can be ciniv poslllon of your 
choice 

10lITol=-" 

12 LIT t$-|MKEV$: IF r$=" " THFM GO TO 
12 

13 IP CODE t* = 13 THIN GO TO 40 
UIF i% < "0" OR |$> "9" THEN GO fO 
13 

ISLET of =a$ +14 

30 psm^ AT 0,0^$ 

30 IF INKEYS^< > "" TMEN OO TO 30 

40LETa=VALo$ 




Bad Breoks 

i Dear Sa. 

Vbu hav0 often said that it 

'is po$iii>t0 to disable tho 
bfoak kev, how about r&iling us freiafi^fls) 
newcomers how to do thfs. My brothef 
bet ms he coutd crash any of my 
progtami and this would be o useful 
wQY of eUmmating one way o* him 
aoing sa 
Hobert Gil0i 




The toUoviiJng little progrorn 
should do I he trick. lOAD it 
and RUN ir and one problem 
solved: Noie ihe progrom SAVEs the 
code and this need* lo b# looded mio 
vour progrom usirvg a line such os 
CLEAR address- 1 LOAD ' ' CODE 
address RANDOMIZE mU address 
10 DATA 3$,^S,0,*,W,1TA,«,23M2h 
61, 93,115.35, 114.a01i 
1& DATA $&M.^2M.*0,2.2M,9,2fi2,i, 
19,33.68,92,203,126 
30 DATA 40.11, SS,71,93.6,119,42,«,9a, 
^,^,43,33,0,0 

as DATA 124,S0,113,92,J4.11,92,«,17«, 
92,22.942,66.92, 
30 DATA 195,158,27 
40 CLCAO 6S399:FOI} I = 654{I0 TO 
65463: READ O: POKE 1^: NEXT I 
45 SAVE ' BDEAK" CODE 6S400,M 
SO RANDOMIZE USR 65400 
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STO 


NOT 


Hi{<^63 
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30 


Subtract 


NOT 


NOT 
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Subtract 
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tT«i 03 


37 




Subtract 


GTO 




f e {=} W 


30 




Subtract 


NOT 





There are two other irtstrvctions 
which you may find us&!ul and they 
both ne€Ki a single vaiue on the 

calculator stack, they ore: 

OiO{>=0} 36 30 
LTO NOT 

OTO MOT 

Vsifig these sovosa byte or two ana 
you do not ha'vS' to teavB th^ catcuiator 
mode 

¥oun faitntuflY 
ffay fieeves. Harlow^ 



Hints & Tips 

■ finalty. a couple Of vsehii hints 
ana lips trom readers 
Dear Sir. 
h^any thanks to Toni Baker tbf 
explaining why the cpndftional oper- 
ators would not work on the Spectrum 
(Machine Code Calculator Pt3. Sept} I 
hod no Idea that the code should also 
be in the 'B' registet. 

However t did manage to get 
around this at the rime bv substituting 
instructions which Qrs independent w 
itie B tegistet, ihese are: 

l£f<Z=fm U 30 

Subtmel iro NOT 



■ Dear Sir, 
I recentty purchased a Star 
Gemini lOxi printer and IX 
IPffINT 3 to use with Tasword J. 

Just as other reod^t, t found that the 
printer control cttaracfers ruined the 
fight jusiilicotion I hove corrected this 
by incofpotating code 32 in the conttof 
code sequences when customssing fas- 
word- This code mokes the printer print 
o spoce whilst ettecting w^omver 
ctYpnge m printer mode you require 
t hope ths wilt help other readers. 
?.f, Gteef\. Rotterdam 
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The page where smalt 
is beautJful! 



hen we printed a J Kamphuis' 
HEX^OEC converter Jn the 
October ks^ue I commented on 
Jfie fact fhot ii oniy handled 
numbers € to 255 ond suggested 
thot you may like to extend it to 
cover ihe usual range 0-65535. 
Several readers fose to ftie 
choHenge; but by far the most 
original Is Ihts eftort rron> Mr. A. 
Welsh. 



HEX/DEC 

This program uses a trick wirh 
the RANDOMIZE statemeni If the 
command RANDOMIZE 32678 is 
entered fhen the two byie 
equivoieni is stored in rhe sys^tem 
voriobtes coHed SEED of 
Oddresses ?3670 ond 23671. 

H we then PEEK ttiem and feed 
them Info th© original routine 
one alter the other then the 
conversion is achieved Also 
Includ^ed are fhe t\¥o values of 
these addresses in decimol form 
and These are printed in the 
machine code sfruclure LOW 
byte/HIGK byte, you could of 
course rearrange this if you 
prefer. 

However, oil good ideos 
usually have o1 least one 
drawback and the main one 
with using thi» system Is thot 
RAMDOMTZE causes Ihe 
numbet lo be placed in SEED fo 
be completely random, 
although we probably oil know 
that in decimal Is 0000 in HEX 
50. lusf tor cosfn^Hc purpows 
Ihe program also includes a line 
to trap inpuf o1 ond to deo( 
wHh it separately. 



1 BORDER l: PAPER i: INK 7: C 



LS 



10 DATA 5e,0,250,245,6,^p203,6 
3,16, 252, 205, 28, 250, 50, 0, 250, 241 
,230, 15,205,28,250,50, 1,250,201 p 
198,48,254,38,216, 198,7,201 

20 FOR 4=64002 TO 64035: READ 
a: POKE f,a: NEXT f 
110 PRINT : INPUT -Dec Value ? 

112 IF e=0 THEN PRINT e; : PRIN 
T TAB 7r" HEX.«0000-;: PRINT TAB 

201 •DEC. =0": eO TO 110 

115 RANDOMIZE r 

120 POKE 64000, PEEK 23671 

130 RANDOHIZE USR 64002 

140 RANDOMIZE e 

160 LET a=PEEK 64000: LET b=PEE 
K 64001: POKE 64000, PEEK 23670: 
RANDOMIZE USR 64002: LET c=PEEK 
64000: LET d«PEEK 64001 

170 RANDOMIZE e 

200 PRINT el : PRINT TAB 7;- HEX 
.«^'|CHR« aiCHRS brCHR« c ; CHR$ d; 

205 IF e<*fe255 THEN PRINT TAB 2 
01 ■DEC.'^-SPEEK 23670: GO TO 110 

210 PRINT TAB 201 "DEC. ^- S PEEK 2 
36701 CKR« 44 I PEEK 23671 

300 GO TO 110 
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1 REM Short 2 

10 INPUT "Address for storage; 
"!n: LET b-156I6: FOR f«a TO a+7 
68: POKE 16384, PEEK b: FOR g=0 T 
O 7: IF POINT *g,173l THEN LET 
g-9+i: PLOT g, 175 

20 NEXT g: POKE +,PEEK 16384: 
LET b-b+l; NEXT +: POKE 23606, a- 
256»INT Ca/256): POKE 23607, INT 
la/256) 'i: CLEAR a-l! FOR f=32 T 
O 128: PRINT CHR* ft: NEXT 4 




Font 

This routine is yet another 
voriotion on Ihe 'thicker' 
characier set fonts that you all 
seem: so keen on producing, w© 
include this one because it u$es 
a diilerent approach to thai of 
mosr other programs of thi& type 
and is interesting lo compare 
with fhe more usuaJ approach. 

This one wa^ supplied by 
Peter Zoetwoy of fhe 
Netherlands, 
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Big copy 

Lost month we pubftshed a Giant 
Copy pfogram, rhis monrh we 
present o copy routine thai is 
not so large buf. due to the 
shading effect produces a 
printout which would grace most 
computer room wol)^ 

The program works with the 
lusuol ZX type of printer, Sincloir. 
Aiphocom, T52046 or GPSOs ond 
prints in four sections which 
Rove lo be giued together. 

Our thanks to Jeon-Pierre 
Overbeeic, yet onofher redder 
from Ho II ond, 

1 MM Short 3 
|« tlEAR 4*9999: LET #4r«5C00£* 

M LfT A-iv: LET b>n: let c-i 
a: LET d-i3: let ••m; cet «-i5 

3« FOP q-l«« TO 3«* 9TEP IPf B 
CAf} a*, tot 

«■ LET <f-ldiVAL ««i|)*M«L ««(Z 
» 

3« POKE Adfpf*: LET *itrB*dr*]S 
LET (a(-tnl-H 

All LET ■•-•♦rS TO ) t tF m»(>** 
THEM OO TO 40 

7» IF tOtOV THEN F^fltHT 'Erro 
r In I In* 'Iq; STOP 

S0 HEkT q 

9i LOAD •■eC»EEN* : RANIIOntZE 
1)<BR 3«i)(ia: OO TO ?« 
10fl DAT* -3«flir3Z39c3^*S7cB3ZSflt 

•«e3??4 IT 3»3?»325e C 3Z * ? /3JiS9c 3^ ?3 

MP IJ*T* -c4#1c17«»6«?32SbcS7»b 
63Be b3f ct>3 f c b 3f 3 ?3l>e 3c 32*Sci; 94 f 

ABOrt^* He ■:*7i:3cb79c:dBks4cb2110*2c 
1 79c d#S3?SeF 5* 1 < , « 7Z t 

17* D*TH -?::i3M5di:t»343?SdcSc26ri: 
33b3Tc S3c 37SQcSfri:0[:7SSc30dBa«Sc 
^cdc !l«cr J f 1 J Bf 71^sS7c9«Mfl3?S7cSt 
*esc ?'5*ir 3c dc Be * ■ , 67*3 

13* DATA •c9f3c33a3w:33ct«ZlCiaf 
dc3fralck0Z£43Z3«c3k:111c93aeic3f 
7C 3rdCd«r3«0 1 c 34 7c: 33B3birSi: ■ 1 3c <« 3 
a3ae3c3#3dd?ldV , 7d73 

14V IMTA ■«:<t474rB0ca3«ir4]10400d 
dl9l#fc7lff 3«3«3*ir 30AB04#«9#««47 
*Cbr>^C ti?7c b ?7c b? 7d 45 AB«ba7744:mi 

I attn I V i«*«#] c I ■ , sorv 

130 HiATA -c9cb39cb39rb397Bcb3fC 
b3«cb34?l«l?SJ l?0#0474*0BcBd7c'li 

« I P< 19 pv« V0 f ii < p f f 0>0S0 las^e 1 04(1 

IPl IHP70BflflP?BB * , 334Z 

ni0iP07 j 0040dd Z J ban 4cti39c b39c b 3V 1 

MBvav 1 v7ia0AiiSE:b7f t;?A9c4dd23«dZ3iL 

3b4c44d3AK8dd23' ,433(11 

170 B*Ti* 'dft'!ie0«19dd23J.7l0»A{:V] 
W0 g 00BgaPBP ■* geggp>#Bg0JOBg I 00 1 
Mie0 1 00 1 07 1 0S4 Be b4 1 e ad BE 4c b3«c: 3d 
c;cr4tb 7AZ30ti7eb 1 • , 38 1 7 

100 DATA *r:7d0c4]Sc3e>c40j4«?i« 
«377Bi:b34cb3t 77231 Bf 7ZIB0393A477 
3t0« b7l •0tSii7e€b3f ch^i 777304784 *9 
0c7B0t- 37 J 4 ■* 5B 3A • , S3 3e 

)9* DAT* *BV4dZ137c32 109390*204 
d !!4>00d 4 ?7**flee b7aca7*cS3d7a73cb7 
7 |#44e479t*|f«r7 I rt:5c97744SBBS544 
4BP*nA34«n00?4 * , 4 334 

70« DAT* '2a7S?*977aaS7400«7'^>* 
400F72flB4!fpfl3fl«ldl4-, Xm^h 




Scroller 

Another one from Hollondn this 
time from Paui von Duljn, This is 
versoille scfeen scrolling 
program which operates on the 
top s«v©n lines of Ihe screen The 
program Is locoted at address 
300QD and before use vou need 
to set up exoctly the way In 
which It operates by using the 
to I lowing POKES: 

POKE 300*1, length of_tt»_ 
line (mox 32 charoctersj 
POKE 3O0OCi,8*PEFK 30021 
POKE 30002,256- PEEK 30021 
POKE 30013.sJart position of_ 
line (0^0,0 and 2S5=7.31) 

ftaul suggesfs, and I found it to 
be true, inat the best wo y is to 
completely fill the screen lines 
to 7 with some characters ond 
then experiment by poking the 
above addresses with voflous 
numbers before coding the 
routine with LET l=USR 30O0O 



Calendar 

With the New Year upon us this 
program from old hand Robert 
Glovis Is most oppropriote. if 
produces o unique coiendar 
mode up of SCREENS, either your 
own designs or using those ot 
commerclol progroms. 

As there are twelve months in 
the yeor you will need twelve 
screens pictures, PLUS an extra 
one for Ihe title page tetfing you 
it's a coiendar or wishing Happy 
New Year etc The program con 
be used for years from 1987 to 
1995, 

A good jdeo is to get oil 
thirteen pictures on one tape 
then simply start and stop the 
lop© each time the program 
requests and searches for the 
nejft picture, 

Mony Hoppy New Yeafs , . , 
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1 REM Short 3 
3 CLEAift 29^^99 
10 FOR b -30000 TO 30033: READ 

d: POKE k,d: NEXT k 

Ze DATA 62,0,8,207,60,117,6,61 
30 DATA 103,32.247,201,33,0,64 

40 DATA 224,0,0,0,6,32,2013,30 
S0 DATA 39,16,231,23,62,72,188 

60 DATA 24,2<I0 

70 PRTMT *Zy COHPLtTTNG 7X COMP 
UTINO 2J( COM1234567e90ABCDEFeHIJ 
KLMNOPORSTUV" 

100 PAUSE 100 

110 LET START-USR 30000 

111 

120 REM POKE 30001 ,NUHBER_0F_T1 
MES_ TO SC ROL L_B V„ONE_P I XEL „T 0„ TH 
E_RIOKT t236-COMPLETE LINE WIPE) 

121 

130 REM POKE 30013,START_OF_LIN 
E f 0-0,0 AND 235-7,31) 

131 

140 REK POKE 30016, 236-^ PEEK 300 
21 

141 

130 RCM POKE 30021, TOT AL_NO_OF_ 
CHARS f32 WAX* 



1 REH SHORT 4 

10 DATA 7,6.1,1,2,3,4.1,6,7,1 

20 DATA -JANUARY ',31, -FEBRUARY 
' , 26+LEAPt "WARCH- , 31 , 'APRIL " ,30, 
-NA¥-,3l,»JUNE-,30, "JULY-, 31, "AU 
GUST", 31 , 'SEPTEMBER", 30, 'OCTOBER 
■,31, 'NOVEMBER', 30, 'DECEMBER* , 31 

30 INPUT 'WHrCH YEAR'? -jV: IF 
Y<1907 OR Y5 1995 THEN GO TO 30 

40 RESTORE 10: FOR F-l TO (Y-1 

9«6): rc:ad x: kext f: let leap-0 
: TF xoint x them let leap=i: 

LET K-IMT X 

30 CLS ; PRINT 'LOADING FRONT 
PICTURE-START TAPE' 

60 LOAD "SCREEN* : COPY : LPR 

rwT * * ' • 

70 RESTORE 20: FOR F«l TO 12: 
READ n«,R: LET M«-M** " " 4- fSTR* Y 
) (3 TO 41 : LPWINT " ■ ' 

©0 CLS : PRINT ■LOADING "iH*!" 
PICTURE' 

90 LOAD "SCREEN* : PLOT 0,0t 
DRAIrf 0,173; DRAM 233,0: DRAW 0, - 

its: COPY 

100 CLS ; PRINT AT 1,16-(LEN tt* 

/2HM* S II T W T 

F S" 
110 LET PX»9: LET PY"(X»3>+4; F 
OR o-i TO h; print at P>f,PV-tl A 
ND 0>9JIG: let PY"PY*3; IF PY>E3 
THEN LET PY-7; LET PX-PX*2 
120 NEXT Gl LET X-IHT (PV-4)^3 
130 PLOT 0,133: DRAW 2«S5,0: PLO 
T 0,173: DRAW 0,-175: DRAW 235,0 
: DRAW 0, 1 73 
140 COPY ; NEXT F 




FIRST STEPS IN 

MACHINE CODE 

Do you want to learn Maehine Code? ZX 
regulars tell how they set about mastering M/C 



Ray Elder 

fl firsi experienced fhe Joys oi 
compuring w(m a £30 Atari VCS 
cartridge which gave 62 BYTES of 
progfommoble memory, iust 
enough to write o simple 
workable quddralic equalion 
solving program In a strange 
mr^emonic type of code, 

The next step was to purchase 
a secondhond ZXfll iricfuding 
16K rompcjck and a couple of 
books fOf £70 I well remember 
ihe iov of writing fh© simple 
soundless^ black and white 
block grap flics wonders of that 
efo, ond also opening the 
"MosiennQ Machine Code on 
your ZX81 ' book by loni Boker 

f also remember Closing It 
otler being completely 
bombooiled by the first three 
pages — Hex numbers and 
memory locaHonisI 

Atief Obout four months of 
mastering the easy but 
jntrjguirig instruction martuaJ 
(remember LET EGGS = 12 and 
finding Ihe square root of an 
EGG?), I wos forced by a 
rampant Pancreas to spend a 
lew weeks in hospital. My wife 
brought in all my computer 
books, I was weti and truly 
hooked by then, and the only 
one I hodrft yef managed fo 
read, due to memories of my first 
abort I ve attempt, was the Toni 
Baker one 

Sheer boredom drove me fo 
open It again and. with my 
slightly greater experiencev I 
tourtd some oreos ocfuaily 
made o stror^ge icind of ser^so, . . 

I ociuolly reod the book from 
cover fo cover twice ond in the 
process found a new awareness 
ond excitement deveJ oping. 

When I was discharged I 
huffied to try oul this new 
knowledge by entering the (Irsf 
program 

ft didn't work. 

However I was now 
determined to succeed and 
corrected the mispnnls and tried 
again, this time success. 

( pure hosed ion logon's t>ook 
on ZXB1 mochine code and my 
knowtedge deepened. I read oil 
the articles I could find bui most 
Importontly I wrote, rewrote and 
lewrofe ogalrt code until it 



worked, my biggest effort being 
a cricket game of some 4K of 
mochine code all hand 
ossembled (I couldn't offord an 
assembler). 

Sol odvice to anyone 
embarking on this venture. Get o 
good grounding in BASIC first 
especially of the ope rot ions ol 
PEEK and POKE. Buy a book 
which is written in the styfe 
which you find readable. Tont 
Baker s "Master tng Machine 
Code on Your Spectrum' is the 
equivolent to my first book but it 
lakes some slow careful reading. 
Ian iLogon's book is also good 
but check Out q good bookshop 
with o variety Of titles for one 
which suits you. 

Persevere Buy on ossembler, 
they'll sQve you much time ood 
trustrofion. I use the Picturesque 
one. it suits my needs* and start 
smott. convert small routines 
from a larger program first ond 
build it up into a coNection of 
routines which can be caHed 
from one master routine. 

If you have developed your 
programming on o modular or 
structured basis then the 
transition to machine code will 
be on eosfer one to moke, t was 
a notorious spaghetti 
programmer and I suffered untJl I 
learnf to plon ond simpnty. 

I wish you well. . . 



Clyde 0ish 

There are, (think, two 
opp roaches to leoming M/C t've 
fried both qnd if wili be obvious 
from what follows which was best 
tor me. 

Vou must appreciate that 280 
Assembler is os much a 
longuoge as Basic. Pascal, 
French and German Thinkmg 
back to learning one ot the 
fatter. I dtdn t learn isoloted 
words out of context, but learnt 
to use them in phrases, f applied 
the same logic to Assembler. 

I looked at simple routines 
(rather than learnt lists of op- 
codes and what each would do) 
via books that eKpioined whot 
wos happening, eg. Hewson & 
Hardman's "40 Best Mact}tne 
Code ffoutines (or the Spectrum" 



(Hewson ConsultantsJ, Webb D 
"Supercharge Your Spectrum" 
(Melbourne House) and S, 
Webbs "Practical Spectrum M.^C 
Programming' (Virgin) (which 
puts routines Into context vio a 
game and demonstrotes that 
there is no such thing as o big 
program. Only a collection of 
little onest) t still use the lirst title 
mentioned as o reminder ol 
what certain op codes will do 
I' Olso disossembfe routines 
(eg MCODER III) lo see how 
other writers have gone about il. 

If Is essential to nave an 
ossembler, Working with Just the 
decimol or heic equivalents is 
useless. 

Most of all If Is essential to 
hove a good working 
knowledge of the Spectrum 
firmweor (0_FILE, System 
Voriobles etc) as all routines 
operate on these A ramble 
through the F?OM Is usefuf. 
picking up useful routines, 
afferall why rewriite ones that ore 
alreody there? 

Don't try for the sky too early. 
Start with short routines to test 
out instructions like the JR 
condition. dispL ones., until 
you're tarn II lor with what they 
can do Remember that what is 
in BC returns to the screen so 
you con orrqnge for this to hofd 
o suitable figure to tell you 
whether you ve Jumped or not. 

Finally, remember that MC is 
not the be all ond end all of 
programming. Many v. good 
programs only use M/C where 
necessary. e.g_ "The Forest". 
"Tasword" and the recent super 
series by Aion Dovli 



Carol Brooksbank 

It should be 'How I started to 
leorn machine code.' because I 
don't think I shol'l ewer know all 
there is to know obout If, ond I 
am certoinly still leornmg now. 

About three years ago it 
become cieor thot a iot of whot 
I wanted to do with the 
Spectrum was trnpossible in 
BASIC so I looked tor a book 
about machine code. Tont 
Boker's Mastering Machine 
Code on your ZX Spectrum" 
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Onterlace), had just been 
published and thot wos the one 
I bought, H is written in a styFe 
the beginner con understond, 
and yef goes pretty deeply Info 
the subjecl. Toni's printers had 
made quite a lot of mistakes In 
the early copies, and an errata 
sheet was produced. I decided 
1o see how far I could get belofe 
I had to send for If. In tact, i 
never did send for it I soon 
discovered thai the listings with 
the mistokes were the ones 
which really made me study. 
¥ou cannot get awoy with typing 
In the listing or>d going on to 
the next chapter without 
bothering to understand what 
you are doing if you have to 
trace O printing error and put if 
nght before the progrom will 
work Vou really hove to work 
ond grasp the logic and the 
procedures of the pfogram. 
Toni's book is still the most 
importonf In my library I hove 
lost count of the number of times 
I have been stuck over 
sornething in one of my own 
programs, and hove tound some 
hint Of eitplanaiion in Mastering 
machine code' which has shown 
the woy forward. Once I started 
1o write programs, Ian Logan's 
"Uffderstanding Your Sp&ctrum" 
and Tihe Comptefe Spectrum 
ROM Dtsassembfy" by Ian Logon 
an^d Frank O'Harc (both 
Melbourne House) become 
essential. William Nlifschkes 
"Advanced ZBQ MacNne Code 
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Pfogfommina" (Inlertoce), took 
me a stage further, and I now 
tind Rodney Zaits" "Programming 
the Z60" (Sybex) invaiuobla 
I have learned oil I know 
about machne code from tx^oks, 
and although I now hove quite 
a cottection o1 books on the 
subject, those ore the ones I 
would grab if there was o tire. 



David Nowotnik 

I found 6ASIC on the ZX81 was 
mon^llous until I wonted to work 
of more than a plodding poce; 
then ZSO machine code 
become o necessity My first 
thought was to go tor one of the 
oil embracing reterence texts; ( 
chose "Pfogromming the Z80" by 
Rodney Zoi^ That I bund so 
heavy going, I almost gave up 
Fortunately about the same 
time, Toni Boker brought out her 
book "Master ing Machine Code 
on youf ZXB1'. That was my 
salvation, Easy fo read, logically 
building up knowledge, with 
example routines to try all 
through the book. The Spectrum 
equivalent of this book is just os 
good. 

Analysing, and discovering tor 
yourself how other people's 
machine code routines work is 
on excellent way of leorrting. "40 
Best Machine Code f^u lines fof 
the ZX Spectrum" by John 
Hardman ond Andrew Hewson \s 
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o book which builds on this 
principfe. All 40 routines are 
analysed by the authors; they do 
all the hard work for youl 

It you ore not a member of o 
local user group, then join one! 
Most groups will have o wide 
range oi abilities amongst iheir 
members, Vou 'I I tind beginners 
like yourself: I found foiking over 
machine code problems with o 
group can be verv helpful [and 
it's porticulorly good tor your 
confidence in your own abilities 
when you con stort to poss on 
advice). And, of course, in o user 
group there'll be experts of hand 
to help you OS well. 

Incidentally, I now tind the 
2a ks books o very useful 
reference text. 

And that's how I teornt 
machine code' 



Toni Baker 

Like mony other people, my first 
ever experience of home 
computers was the good old 
Sinclair ZXSO This, m cose youve 
forgotten what it was (or never 
knew in the first place), was o 
white plastic doorwedge-s hoped 
slither about six inches square 
with a tiny keyboard printed on 
its surfoca If hod onfy 1K o1 RAM 
altogether — although you 
could upgrade this to 4K; by 
plugging o little white box info 
the back. The ROM. believe it or 
not, fitted Into 4K- The ZX80 knew 
nothing about integers greofer 
than 32677. and decimals were 

complete mystery to it It you 
can't remember the old ZX80 
toke a trip to the Science 
Museum — you'll tind one there. 

The ZX80 did, however, hove a 
redeeming feoture. Three 
keywords which I didn't 
understand. Nobody I spoke to 
knew whot they were or what 
they did The words were PEEK, 
POKE and USR PEEK and POKE 
seemed to do nothing except 
cause object confusion, ond the 
purpose ot USR seemed to be to 
invariably crosh the mcchine So 

1 got hold of o copy ot Rodney 
Zak's book on the Z80 Chip 
Before long I worked out thai if 
you PQKEd into Consecutive 
oddresses the codes for ZSO 
insifuctions, and then did USR of 
the first address - the mochine 
didn't cfosh! 

Before long 1 wos finding out 
the best places to put mochine 
code — id got it all sussed out 
- ond then DISASTER! The ZXB1 
came out and i hod to Seam 
things oil over again. The 
Spectrum come out and 1ti© 
some thing happened Wow at 
lost I think I'm beginning to get 
the hong of the Spectrum, t use 
Dr Ion Logan and Dr Frank 
O't^ara's book fThe Cpmplete 
Spectrum ROM Disassembly] like 
Jehovah's Witnesses use the 
Bible And the rest, as the saying 
goes, is mystery. 



& Computing Monthly - February 1987 



Head biting, gut 
ripping, face liuggfng, 
people shredding. . . 




kplev. the sole survivor q( the 
crew ot the Nosffomo fhof wos 
chomped by a single Afien m 
Ihe original llfm, now reluctantly 
leads an assaufi on a bose 
pacfced w II h alien eggs, warflor. 
lace huggers and queens. Their 
mission ^s genocide! 

The fargel is o human colony 
that wos bull It on lt\e rer^tole 
plonei contoining fh© oil en 
eggs. The Aliens wjped them oul. 
r>ow thev'e after you . . 

Vou command a team o1 six 
Iroopers led by Ripley which 
Includes Gorman, a space 
marine, Hicks who Is noted tor 
fast reactions, the artdroid 
Bishop, the tough Vosque; and 
Burke (the Company mon) Eoch 
is armed with on a lien -trying 
smortgun tho? can toke out o 
warrior with a single shot at its 
head (or three lo its body} and is 
olso useful for blasting doors 
open Of sealing Ihem by toking 
out the lock mechanism 

Each crew member musT be 
ordered separately either by 
issuing commorTids {eg &N . 
move north live rooms) or by 
direct joyjiick control, I found 
this to be the better, although 
slower, method as you could 
terry your crew room by room 
through the deodly maze of 
corridors. If you find an olien (or 
on alien linds you] youd better 
be quici! belore its jows gel you 
You re given o lighting chance 
OS a proximity alarm warns of ci 
neort^v alien 

II a crew member is ottocked 
while you're controlling someone 
els© Ihen the aliens will try to 
taiw Ihem over This is 
refsrosenied by a health bar. 
which is normally green, turning 
yellow. Vou con sove them if you 
con get to them and kjN the 
olien before the bar turns 
purple Panicking al this stage 
con cost you your enNre crewl 
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Aliens can still be deadly even 
once you've k riled Ihem os they 
con leave impassoble pools ol 
acid in tront ol impononl doors 
and bio-mechanical growth oil 
ower the waits This must be 
cleored otherwise if will spreod 
with disastrous effects. The air 
ducts will become mlested with 
alien egos and soon you II be 
swamped with face huggen 
Besides if i1 takes control of the 
generatOfs you'll toe plunged 
into darkness and q hopeless 
situation. 

The screen display shows the 
view of one of your crew as well 
OS their gun sight. Underneath 
that is a picture of thai team 
member, their current 
ammunition level and a display 
lor each human showing thetr 
current state of health and the 
number ol the room they're in 
These numbers are essentiol to 
find your way through the 



oo found it usefu 
blosi the doors and the locks to 
mark a route through the maze 
tor the rest ol the team to tollow. 
since you haven't got lime to as* 
directions when you're being 
chosed by aliens. 

Some rooms have special 
significance, such os the 
armoury which automaticolly. ' 
recharges your smart guns, thi 
control ond generotor rooms 
that must be defended and the 
Queen's chamber fhot must be 
taken to win the game 

This is not on easy gome to 
play OS it demords almost tolol 
concentration coupled with a 
steody tire button linger ond a 
cool nerve. One stip could cost 
you your entife mission 

Very few games have such 
atmosphere that compel you te 
return tor mor© ond more unH 
you finally succeed Aliens is 
excellent gome based on a 
superb lilm and js undoubtedly 
the best licensed game yet 
produced. 
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ery shorl introduction this 
mo nth becouse there's a lot to fit 
in. You see. ot the lime ol wHting, 
the Christmas rush is in full 
swing, so lofs of gornies have 
come in tor review. Four major 
ones — off of fhem high qualitv 
— Of© fevJewed in depth hera 
Among them, Dracula is Ihe firsl 
game ever to be glverr a /oting 
by the British Board of Film 
CJassiticoiron CSL obtained this 
as much tor publicity as 
concern tor the countiy's youth I 
would think. Very young children 
might find It distressing, but I 
doubt theyd understand the 
language, The ret certainly 
nothing corrupting to say, over 
twelves: but such Is the stuptdlty 
ot Britain's rating system, if o 
something Is deemed unsuitable 
tor three year oids, it's btinned 
from lourteen year olds as well 

Also The Colour of Mogic, a 
tfcensing deal which would 
seem to hove been moti voted 
by the suitobility of the story lor 
a game rather than to cash in 
on the title (Terry Pratchett isnl 



exactly well known, is he'*1 Now 
thots something Ocean would 
never dreom of , . , 

But enough of these 
deranged rambllngs, on with my 

Picks ol '86 

1966. A good year for Spectrum 
adventuring? Now were into BJ 
thoi question bears looking ol. 
It wo$ the yeor in which the 
Quill became perfectty 
acceptable for writing fuFI 
priced adventures with, thonks to 
the astonishing chart success of 
Delta 4 '5 gomes. A new 
adventure utility, Incentive's 
Graphic Adventure Creator, 
arrived to rave reviews, it has so 
far toiled to spawn the number 
of games that The Quill has 
been doing, and looks set to be 
knocked off its temporary 
pedestal by Gilsotts retatlation, 
a super^uiii' coiled the 
Profess sono I Advenlure Writer. 
Ciisoft also continued their 
admirable policy of Improving 



(heir cuf rent Qu\\\ utilities with 
The Press text compressor, which 
contains numerous other 
desirable feotures, 

CRL emerged as o mojor — 
and very successtul — adventure 
publisher by bringing us gomes 
trom Delta 4 ond Saint Brides, 
level 9 showed off their stunning 
new parser in Price of Magik 
ond Worm In Porodlse. but 
persisted with their abominable 
graphics. At the end of the yeai 
there was a flurry o( licensing 
deals, ranging from Aslmov to 
The Archers; previously this 
practice had been confined 
mosfty to orcode gomes. 

I did not teeJ, however, there 
was one gome which reolly 
stood out, and t feel Spectrum 
adventures are not as good as 
they could be Ail hough the 
general stondord from 
moinsfreorri software houses is 
high and more consistent 
nowodoys, the lost year hos 
lacked sparkle. Like arcade 
games o year or so ago, 
adventures have become slick 



ZX Computing Monttify ■ February 1987 




but not innovoUvsL The licensing 
deals tiQve provided some 
much needed onginality from o 
market I teored wos running out 
oi ideos- Very few budget 
adventures have reoched the 
high quality oi some ot their 
arcade counterparts. And still 
NO- ONE — to my utmost 
frustration — packoges Spectrum 
adventures properly, something 
I'll complain obout iln more 
detoil nert month. 

What hove been the good 
games ol '86? We[l, this is my top 

live: 

1 The Rogglt {CRL 1795): Very 
silly, slick, exlrerfiely enji0vObl6; 
from Delta 4. 

2. Twice Shy (Mosaic E9.95): Th© 
most poUshed gome ol the ¥©dr 
with many of the features I like 
most kn adventures. Still need to 
read the book though 

3. HRH [gth Day 16 95) Surprise 
ol the year wos this omusmg 
Quilled sattre from a minor 
budget housa A muchneeded 
breoth ol fresh olr with lots to do, 

4. Jewels of Darkness (f?arnbird. 
£14.95): Dei pile my reservations, 
you gel mony weeks of 
Qsdventuiring for your money. 

5. Soul* of Oarkon [Bug Byte, 
£2.99]: Another professional 
goiTie vwith o greal atmosphere, 
inferestlng problems but fussy 
vocabulary Makes tt^e top five 
because it's so cheap. 

Only two other budget gomes 
ore worthy ol a mention; 
&eabo$e Delia which is on 
efijoyoble adventure let down in 
oJher areas, and John Wilson's 
Everyday Tale, a Hob bit spoof 
with tun pu2Zles at only E1.99, 
Write to me for details about this 
or HRH. 

Talking o( John Wilson, 1 asked 
fiochdole's moster adventurer — 
and much valued contributor to 
Mindplay — whol his favourite 
gomes ol tt^e yeor ore His top 
Mve reads very ditterently to 
mine, not least because we 
hove ditfeient tastes; he 
preferrirtg whot I coll puzzle' 
games: 

% The Boggit; No ditference 
here however. Soys John: "It hod 
to be this, tor the sheer amount 
d pleasure It gave me. Not the 
best Fergus McNeil has ever 
wfiften, but tuff ot hun^tour ond 



steeped in atmosphere For o 
good lough, try usir^g the words 
60GGIT, eOREO and DELTA 4 In 
port 2.- 

2. TeiTOrt of TVontou (Arlolasoft, 
E9.95); Never played this one 
myselt. but l?amJom (of Twice Shy 
and Valkyrie 17 fome) wrote it. so 
H must be good According to 
John, "this wouid hove ousted 
Boggir from the top Spot bar for 
the SIJEAK bug A different 
opproach to adventuring, with 
the ability to choose one ol 
three possible ways to carry out 
most acts, and some very lough 
puzzles. I loved the way you 
could select which brother to 

carry out on ocMon" 

3. Very Big Cave Adventure 
(CRL £7.95}: A parody of the 
very FIRST adventure but done in 
a wicked way by the girls of St 
Brides. Some very InvoFved 
puzzles only spoilt by the 
ottempfs to make the user feel 
OS though he wos not quits in 
control of the gome** 

4. ll*b«l Plonet (Adveniuresol} 
via US Gold, £9 95) A vost 
Improvement over the criminally 
bugged Questprobe 3 that Ai 
released prior to this. Full ol nice 
surprises — who would have 
thought that singing to a Crag 
snapper could prove 
benelicial?" 

5. Aftershock (Interceptor. £9,95); 
"Would hove been higher but for 
the 80% price increase 
compared Ic Interceptors last 
release. However, the ortwork of 
Terry Greer nearly made up for 
that:' 

Both myself ond John 
deemed Bugty (CRL, £7.96) 
worthy of a mention. He feels 11 
"a great idea spoilt by lack ol 
pufztes*" while I leel it wos good 
fun but locking ihot certoin 
something to make it 'megd'. 

Slill, enough looking back. 
Let's hope 1987 brings some 
ejcciting products. 



The Case ot the Missing 
Helpline 

"Preposterous, Holmesl Helplines 
dont lusf vonishf bumbled the 
ever-of fable Watson. 

"That would seem to be 
exacify what hos happened 



here, my dear Watson ' replied 
the brilllont defecflve. stifl staring 
intently ot the copy of ZX 
Computing. "And I know the 
culprit - Peter SweaseyC Both 
men turned round to tace the 
startted adventure columnist 
huddling in the corner. 

'Very well. I odmit It,' 
stammered Sweasey, "But I can 
explain. Sorry dear reoder^ 
There are severol reasons for its 
disoppearonce I've hod half the 
time I usuoIFy do to write this 
month's column, but twice the 
amount of quality releoses to 
review, I've already used up all 
my space ond much of my time 
with the reviews ond picks ot '^6. 
Since it's only two weeks since I 
wrote the last helpline, not that 
mony letters hove reached me 
and many ot those which hove 
required me to go bock to 
check the originol game, which 
as I've olready explained I didn't 
hove time to do But leor not, 
nexi issue it wllf return. And In 
the meantime, oil those who 
hove written will receive 
personal replies os usual, so no- 
one has to wait too long" 

"Could you help me? The^e 
ore some coses I connoi solve," 
begun Holmes. "Like how to start 
Bugsy t4ow to ovoid instant 
death m Kayleth Then there's 
Drocuia, Hunchback. The 
Boggit , . ." 

^topf" cried Sweasey. "Of 
course I can help Just fill In the 
coupon printed here and send tt 
to Mindplay, ZX Computing. No 
1 Golden Square, London 
W1R 3 A a" 

A few rules- British 
correspondents, please enclose 
a stamped, addressed envelope 
it you wont a personal reply 
rother ihon wpir some months for 
tt^e mogozine to come out. M 
you are writing Irom obroad. just 
enclose on envelope — ill odd 
the postage. I try to respond 
wMtiin two months but I can take 
longer [on the other hond, you 
might receive on immediate 
reply^ I only deal wtlh 
adventures. Noi arcade games; 
nor fechnicai odventures 
(Gargoyle games Included, not 
even Heavy on The Magick). 
finally, please pui the name ot 
the game you're writing about 
on the bock ol the envelope 



THE COLOUR 
OF MAGIC 

PlranhafDvita 4 
19.95 

Er, have you road Ttie Colour of 
Ma^rc'* Na me neittr^r i want to 
Olti&r ployiriQ this, Ur>tor1urKJ!©ly 
I eouidnt get ii Irom oriv d my 
numerous (ocal bookshops or 
litirories 1 will order o copy, but 
iti^ boo^ st^ouid tiove been 
suppliCKj walh the gome, or or 
leosf an optional, book, go me 
pochooe &rio<uid hove been 
ovattobte. !h& teoion I'rn 
getting so worked up about 1t«s 
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Mil' inn wa*^ duKrn. Thick, oaU. 
onne have 6c^«>» &t:i<3ki nn^icrfoGt, 



^uspsfpsfcef^ thai"' At: rti aht: hi dp 
*n«<* i^han just th^ flooi^ Cteneat^h 



PiorF t^nan just 

it, . 
n t>pcrn 45<»orwd 
idf^rfihins wa 

f 1 i 9htv of uoi^n 






iot) led 



a mot lo liiliy oppreclote ihis 
gom0. 1 ge^t the irripression thot 
ro have reod ih© book heipi. 
Doing so rnight oiso molt© ihe 
game eosler 

l^incewirvd 1:$ O rottv^f ui6^l«is 
magi e ion. wtio knows on [v or>e 
Spell, which Ne con nor pro- 
duce H# lives on Discworld, 
which 1$ cotned by four gar- 
gantuan elephann on thE^bQck 
o( o turtle. And he's broke. So he 
con hordly believe his I inch 
when Twotlower, Discworld's (trst 
tourist, orrers him o van sum of 
money to be hu guide 
Rincewind ii the only person 
wiio can speok Twoliow^r'f 



< 
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tfonjlotof. Bui guiding the biun- 
ciet\ng lourisl — who tj qurcMv 
hidnoppe^d — a not eaiy. Vou 
must oiio cope with his 
luggage, which propels i1s«ir 
uiirtg hurhdF4»d& ortirvy teetand 
will vJciouslv proieci Its master 
and hii iconograph. which ti 
like o camera but corMairis o 
mirnalufe imp who palms very 
qu^cltiv. 

This itiarveDousiv stlly — and 
orfglnal — story a just lh« siarl 
Hoving uns^uccessiuiiy ined lo 
escape the city with Twctiower's 
advance (ee, i, oi Hmcewind 
encounterecJ Death himsell ("*i 
hod H> be O«oth The empty 
socket wofo a deod' gkveow3y 



and the scythe over one 
shoulder was anothef cige'l. 
Cieath the has lo visit wizards 
personally lof therri lo diej was 
expecting me lo De somewhefe 
compfetetydilferent His system 
hof been brewed up or»d he's 
none loo plectsed about il, 
Another problem . . 

Becouse it's based on Teriy 
Praichelfs book. COMB hos a 
dlHerenl jtyle humour to OeHo 
4's normal unsubHe tarce and 
spoofery ir% more genHe, and 
comes lorgely from fhe strange- 
ness at Oiscworld and the Two- 
flower's nojviry. 

in some other respects thi^s 
bears Ihe familiar hallmarlis ol 
previous Delta 4 successes 



rhere'i loods to be i^eod (though 
EXAMINE (s disappointing), ond 
mony amusing little occuren- 
ces, fike the Iconogroph eom- 
plalmr^g he's out ol IJIm 
because we look too nioiiy 
pictures 01 the Where Pits. The 
grophics are much better thon 
In any other Quilied gome — 
Delld d dont get ttie acclaim 
tt>ey deserve in this area — and 
tor 1h« first time ever m Quilled 
product, I hey do not scroll up 
wiih the text 

However. I lei I distressingly 
out ot control during COM. To 
progress with the gamti^ if 
would seem you must pertorm 
mdivtduoi actions In the nght 
place which trigger ott a whole 



sequence or evenii So you 
spend lime wandering about 
looking lor which action to per- 
form . somehow, whilst I 
enjoyed the descriptions^ i left I 
wanted more to do 

Becouse ot thts^ f donl teef 
COM iiS Delia 4's best However. 
Since there ore tour paFts> ihere's 
lots to see ond be entGitomed 
by. which meons good value 
tor money. 




DRACULA (15) 



ES.95 



Horror hos never been treaied 
properly iDi adventure games. 
Insteod of oitefflpting to build 
up atmosphere, or shock, most 
Quihors obuse Ihe genre by 
making camp |okes or mixing 
up vonous legends (tor 
example hovmg vomptres ond 
werewolves in Ihe same game), 
ekther thiot. O' 1f^ gome is reoily 
Cltched. 

How retreshing ond wel- 
come Dracula i& By taking the 
story sehously ond sticking 
closely to the original Brom 
Stoker ncThfloi insteod ot the silly 
Hollywood version, this gome 
comes closer ttvan any I tvgve 
pipyed to bemg quite spine- 
chiElirtg, It isn'l IrighfenIng — I 
don't see now o series oi 
characiers on screen could i>e 
— but the horrgr elements can 
be appreciated 

There ore ihree seporoie 
games, whuch can be ployed 
independently though the nar 
fottve Hows through them. In 
The Fkit Nlghf, you Ore Jon 
alhan Marker, a young soiiciior 
viSilirig □ client in Transyivarno 
who hos purchosed a house in 
Englond. ond wishes to bring 
with him some iocol ^li The 
game concerns your troubled 
ntght Of Ihe Golden Kronp 
Hotel, Ihe last $top over ol your 
jourrvey. Arrl\«ar finds you reatls- 
ing Ihot ycu are a pt\ie>n^t qi 
Castle DraculO, ond m danger! 
Tfour task is escape. In 'The Hunt 
you ploy O dJiferenI character. 
Doctor Seward. O psychiolflsl 
who receives Q peculiar letter 
obout the undeod' from his 
friend John Harker But he hos 
pTofclemsof hisown; an Inmate 
from his asySum is behaving 
murderously Little does Seward 
know ttial the normolly sub- 
dued Renflei^d li under the in- 
fluence of Dracula I 

The gome hos reoms of des- 
cription, some of the longed I 
have seen Evocotivety wntten, 
»f creates o suilabte almos' 
phere Vou onticipote in (aor 
until, suddenly, Ihe shock 
moments ot terror (well, sup- 
posedM occur On the firs) nifi^l 
you ha\« on apparition, 'he 
has no lacell Ju&t rown burned 
fleshU . . . the appQrttion drips 
fetid blood onto my foce — evil 
exudes from evefy pote at its 
vHe tDemg" 




I 



then we hove Ihe graphici 
Although the game is Ouiiled, 
CPL hove wisely ovoided 
hO¥ing split screen location 
grophics. Clumsily and slowly 
drawn with the lliustraiori their 
crudeness would make a 
mockery ol the game's aimos- 
phere In^eod. when a trighien- 
Ing even! occurs, a keypress 
CO uses the screen lo go black 
and, in the middle, a $mQil 
graphic appears to ihustrale 
trie event Bui whot graphics! 
Very high resolution ai^ quoiriy 
(they look dtgiHsedJ, they ore 
$Uitobly gruesome m subject 
matter and genuinely effective 

The gome has tiows. Firsi is 
the character set whJch. though 



perhops suiiobi^if in sty re. is 
dlftJcuit lo reod ot\<i entirely 
upper cose; some ol the mount- 
ing dreod IS lost because you 
are si raining to read the text, 
The Choice oi colours - yellow 
on biue — a no! very suitoble 
There's no rom sovei'lood tn o 
gome where death occurs 
more Irequeniiy ihon others. 
and the vocabulary is oc- 
COSionclly loo limited Worst ot 
all, in a game with this much 
lexf. ore the insionces ol poor 
punctuation, spelling ond 
proof-read I ng "Transilvanio" for 
goodness sakei And surety 
someone at CPt. must know the 
difference between "il's" and 
"Its". 



Despiie ihese niggJei I 
en|qyed Dracula o great deol 
It rea I ly does feel i ike parti ci pol- 
Ing m o novel: 1urthermor& it 
must be the doses) conversion 
fro onother medium the Spec- 
trum hos ever seen. Consider- 
ing the subject matter, this 
should be Q Monster Hit, but tsnl 
quite stunning enough. Great 
value and strongly recom- 
mended nonetheless^ 




IX Compuf1r>g Monthly Febfuory 1967 




/ 



DODGY 
GEEZERS 

Mef bourne House 
ET,95 

So than me old chlno, wilf] ver 
k)i&st L^ver'Jon^s com&aiv be o 
nice little sarn&r for Melbourne 
buser? VouVe lust lintshed i^our 
Stoy a1 one of Her Ma testy s 
hoiels, which you were seni to 
because someone grossed 
obcui vour port in »he Lona 
Difiori Spaghetti CQp«f. Now 
you *ant (o pull oft □ big job to 
sal you up in the Cosfa Smva for 
IHe: onid vou con hove yctur 
revenge in the process. In port 
on$ of Ihis mulfi loader, yoii 
must recruit your gona trofn ihe 
lOCOl. Eosf End lowllfe - very 
coJourtuI choraeiers they a re 
Foo in the second part, you 
have to pyll oH the^ oop^r tt$$ll. 
Thei aome was developed 
on ihe uulll but has been re^ 
pnogrommed' tn contrast to 
when Melpoufne House hove 
done this in ihe post. Dodgy 
Geezeri does look very dit(er*nt 
to your a'l^rage Quil led gamet 
A rioiiceabie irnpro^emenl are 
the few bul high quoiity, instonl. 
cortoon gropnics. Howevei, Ihe 
Input rogli-ne hos lD*en bodly 
programmed, and infurlalingly 
repeofs letters several ilmes It 
you type a1 speed My copy is 
bugged — you connoi load 
(rom tape — which must be cor- 
rects before this is released. 
And Ihe instfuciions iOy you 
can use tT and THEN com- 
mands: ihls Is untrue All noi the 
qualify evpeci^d frorn Wei- 
bourne House 



tomed ta For example. Ihe iwo- 
«Ofne poiiM ouf how the pet 
shop Is $iocked with onirnoi 
tood mode Irom olhe^f onimols. 
and show us *ig roups o* rosy 
faced children pidyfng wilh 
spH&ni ru«i tods " oi the nucioof 
waste dump This Is not a 
CriliCiSrti — in (OCl ii^ 0<fn1lfeible 
of LBvenJones to try something 
ditfefent from the new weB 
trodden sil|i/ style — but don't 
exped a (ough o minute. Un- 
less, thai is, you f>nd cockney 
longuag© funny Melbourne 
House eicpect us lo - "there's 
lots of cotchy phrases (of Ihe 
kids to pick up' witjflies the PR 
blurb pofroni$iogly - bul If Isn't 
used neorly as entertainingly os 
Ihe Chicago style m thai other 
ctiminoi comedy Bugsy 

Time p4ays on imporiont 
port in the Qome- ii chonges 
Through moming, otlefnooh, 
evenlriig, night ond the doys ol 
Ihe week Certain tocoilons will 
only be accessible at certain 
limes — so no shopping after 
dork rheoctuai odventur© hos 
o different style to previous 
lever U ones successes. There'i 
less to sol'ifit Instead, a lof would 
seem So depend on bemg in 
the right place (not easy ^ the 
ploce is a lobytinth] otthe right 
tirne hoving done the right 
thing earUer on. 

As such. Dodgy Geezers is 
not porllcularly satlslying to 
ploy. The text doesn't liven the 
gome up much, being some- 
whot sparse; and an umespon- 
slve EXAMINE toili to enhonce 
bore locotioni Dodgy Geezers 
has an origlnol plot and tries 
something different, but I don't 
thmk Hi entirely successful 




Tou •«« tK< btjrlw ^iguTft of tuK^L^t. -proof 

fittsoroc says: "You K.no«#, you And mt ought« 
go itraioht from noi* on, i don't ttind 
Myitv' X'v« h*d nnough o' bttin' in crKi^vy. 
TtLl, ^>«r wot. You bin 900>d t*r im insid*. 
Hvrtt'ft the phon« niUM>*r or « avLc o' nintt 



The Levers Jones team 
gained o good reputoiion with 
Itieif wonderful sol tie Hamp- 
sreod, and the spoof Terromo- 
linos. I thiink Ions ol these two 
games will be sUghDy dis- 
oppointed with Dodgy Geeiefi 
Tf^e humour ts nof so fafctcai 
nof obvious. The gome Is true 
»ofire, which means ll's less 
lunny thon we've grown ace us- 




KAYLETH 

US Ooil4UAdv*nnir*SOlt 
U.99 itmt) 



Although Advenfuiesoft, this 

Same's authors, ore nor enoctly 
e some as the late Adventure 
Internohonal. the two com- 
poriies are related, ond Kayieth 
IS vtsuolly similar to At's output 
Whot pleowntfy surprised me is 
rt^or Koyl&fh is much better ihon 
Ai's games, which were always 
too close to ScoH Adams' poor 
$fyle lor my liking 

The plot is good, being 
based on a sfory Item Isaac Asi- 
mov'i Science friction Maga- 
zine The Zyroneon^ were on 



and down, a hover- pad spins 
and so on This is novei ond 
quite weii done, i hough some- 
times too lerky It olso cause? 
the typing speed to slow down 
dlamalicaliy 

Normoliy. gfophics of this 
standard mean low quality 
■descrrplion ond adventure but 
Vm glod to soy this «s ngt the 
cose in Koyleih While fenci is nof 
up to Level 9 standard, it isnl 
riidJculously brief either. There 
ore pleosing touches like one 
of tour random responses to 



n 




¥o*i »r« dmm* in Twin P«rit form%t. TKcrft 
ii « trait, to iMt ucst. Standing Hr'or« 
you, aTNipping its ciau^LihA i»andibic£<> i* 



Pr«ss anv iii£si to continue » 



advanced, peocetui civHIs- 
otion uniii Ihe ortivol of the 
Owesome being Koyleth Ond 
his obsessional c roving tot 
Chromozin Kay I el h en&loves 
theZyroneans using his ondroiid 
afmies You. o loyal Zyronean, 
hod planned to iiberote your 
planet when you were cap- 
tured When you regoin con- 
sciousness, you're strapped to o 
conveyor bell, heoding slowty 
but surely towords some 
menocing steel clows. You 
remember nothing 

Like many of Al's gameSj Koy- 
telh ietsyou righl in at Ihe deep 
end With this predicament, 'ftni? 
method of escape, and other 
events early on in the game, 
leod you to discover something 
rather olorming obouf yourseif. 
VOki ore o . . . but I mustn't give 
the plot oway! 

The graphics are really high 
quality. Al's qlwoyi were the 
besi on the Spectrum and these 
carry on Ihe iradiiion admir- 
ably They are inaont. high reso- 
fuiion, colourlul and detailed 
Alf ol the numerous locotions 
ore illustrated, on impressive 
ochievement since the 
graph rcs ore not noiobiy repe- 
titive (alll^ough many are sym- 
metficol, which presumobly 
helps). An odded bonus It 
occojionoi onimotion Yes, the 
stee) claws grab al you while 
emitting drops of liquid, the 
Mokki Roys two hoods move up 



typing HELP (they oil mean na 
but the voriety is welcometl 
Vocabulary is fri,endly enoughs 
ond the parser i^s multi-worei It 
has soph tsiica led features, in- 
cluding use of IT ond THEM in 
$entence$i I^AM |£)AD ond SAVE, 
GET.OROP ALL, ond best of all, 
60m — Back One Move, a use- 
lui feature which even Level ^ 
didn'l include in their lost 
release 

Also ndobie wos thie Preview 
option given of the stort ot the 
goma which shows the player 
some of the locoiions he will 
encouolei. HefptuI II you're not 
good enough to reoch them 
when ploying lor real! 

There are some fun pur^leS 
ond the gome is commend- 
obiy logicol so reosonobiy 
eosy (what l have seen so tar, 
anyway). 1 was very Impressed 
wilh Koyleth; it otiers o good 
gome for the oceosionoT ad- 
venturer due to Its gfaphics and 
logicality, while the hardened 
player will appreciate it$ soph- 
isticated features and en|oy- 
Oble plot. Very norrowly misses 
Monster Hit stofu^ 
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KIN6D0M OF HULL 




BY JEREMY WILLIAMS 

T^averiing back In time 
in search of the lost 
crystal, you finally 
track It down to a 
castle In the mysterious 
Kingdom of Kull. . . 



Listing 1 

This Is the Boslc looder program, 
which olso conlains instructions 
tor ihe goma Type ihis in and 
SAVE if with the command; SAVE 
"Kingdom" LINE 1 

Listing 2 

The main gome Ifsling, Once 
you've typed it oil in. you should 
SAVE t1 oiifo lap© immediately 
after listing one. using the 
command: SAVE "King" LINI 1 
Then when you wonf lo play the 
gome you Just rewind the tape 
ond load using LOAD "" and the 
gome will outorun 
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LIstlna 1 



O'LET v>PEE*^ 23&l3iKlKE 23^13 
,v-2iPOKE 2ZbC^ ,^OiPl»-E 23^:$e,il 

fAPtn biBonpER siCls I print at 1 

a.lOlFLftSH lt8«^tQHT 1]1I«C 7tPAPE 
fi 3|ST0P TAPE'ILCT ■•-■ 
Kingdea of KuN 

10 FOR n-Z4 TO I STEP -It BEEP 
.).10 

20 II* ii PRINT AT S,Ctt«*{n TO 
) I NEWT n 

70 PRINT AT 10, 7t Imrmmy WU 

*0 PfrjMr tli^Do you want ln»tr 

50 IF If*.EY*-^- THEN So tCl 1K» 
^OINKEY** "N" THCN QQ TQ lOOO 
70 BtEP ,5, Of CLS I PRINT AT 3 

,2j"N*fiP, «n «*c#ptnq pr)»en*r 
frem Ihti ?8tn cwntury irt«m 
pa>«i].ng through tl** Mhcn n* 
0rapp»d « bvAcon, in th« form 

e-f* zrvmttl , m*nding out vit«l 
infoTitAtion to ■nvmy g«l#Hi»«t 
M« W4B cAu^ht H^iila r*-»ntarl 

ngr««l tla* «ind «■«« qu»ftt I D<i»d .H 

• qdv* th« tlA«-ionv and «L«o th 
> pl«c». >.. Th« caatla in th 

80 PfttNT •l|"Pr»M pny bp^ to 
tontinwit ■?"! PAUSE Ot CLB 

90 BtfP .SfOj CLS ! f^R]M1 Al '^ 
i'Vnu, nqmar « 28th c»nt4>try 
nLBtciria.n h#wi|i i:]«*ni spfit b*ici 

inti,in* to d*«troy th* i:ry*t4l«vo 
Li aiuvt »»«)' th* c**tl* o* ^.u)l 

Hdar* th* king k*«pm th* cryKt 
■•^ciol l»cting I t*M« *nd ufting tha 
a to hwlp you on vBur laurnmy. 
^•n you *<»«v« fauF)d tni> c:rv>t 

• IvOu tliu*t ratiirn to yQUr' Ov*n tt 
xvuXng on* o* th« ob > tc t C . Vcu 

will not h*v* long b»4oF^» th* 
cry«t«l tH^iladam *p b* r««dy. 
fVfd bttH-^rv, WDW* it»M* h«v* *o 
rBth#n on* ultw>^.'* 

100 PRINT IICii "t^ you hi *ti to kn 
Cm th* Hord« triat Lhr* progr*ai 
tAk*a '*>'i PAUSE Di IF IM><:.EV*>"N" 
THEN. HO TO lau 

110 fiCEP .SrOi Cl,S ) PRINT AT 1 
,|r>| rtORO LIST (AT 1 , 1 Ot OVER 1| 

*„_^ -1 PRINT AT 3,<l|<'0PeN 

tobimcii CLOSE 

<c3toJ«t)"iAT ^lOt^TAKE lob 

JBct) DRrOP' (eb 

j»ct)"jAT 7,0] "GIVE tp*r-*on> 

<Dbj*>et) AS;^: 1cirr«on) 

FOft iaibJ*ct>"iflT IZ, Of "EX An J ME < 
objtictftft'' 1*,0| -SLEEP -r'*^r»«h 
« VDUtVtry uVAHfuflAT lb, 0| "KILL 
4 parson) -Don t g*t tOO 

c*rrt*id «w*y"|AT 1 
'tOCHOW -■itr*nflth and lnv»ntory 
■|AT 21 ,0j 'IrtlT" 

ISO PRU8E oi M:ep .a,oi cls t p 

lirrNT AT L,7)''&oi>* MpaciAl thing* 
yo<u »ti04jld hnotti 1 1 

l&O PRINT AT S^Si'OUIT -gl v*» c 

pr*«*nt gaiWfftT S^SfLOAD -lo*d 

* a '•«v*d gsn* b4Ch 

into c:Dnput»r''lA'f 11, 3l"' -f 

•p»*ti l**t COMAkhd'' 

165 PRINT AT l4.S|"Sciin« •rttrinc 

*• **Y b« iDcknd «nd n*«t} t 

e b* 0|i*n*d tiL tn BCMiat h 1 ng< . 

*«•• ""qp^EN DOW 

HITM kEV-"" 

Ifr^ PRINT AT 

h* tupn*d ON 



t9t 1 I ~0^«phliC« C»D 

/ OFF- 

170 PRINT #1| "Pr*«« Tty k*y to 
cpnttnu*"! PAUSE Ol IF iNKEy*"""* 
- -nKH BAVC -KtNOOOn- LIME 
lOOO CLS 1 PfttNT AT 5,0)"Wh»0 th 
* pre^rApi ha« lo^dwOi andyou vm 

■Irown th* pictur-*, pf***A k«y t 
a b* Olv*n th* »Hlt* «nd l^n+oritiA 
tt.Bn."i LET w^PEEk" 234il3i POKE 2 
36lJ,v*3i BEEP 1,0j PRINT AT 20, 
ie>|-'gt#r« t«p*- 
I B*00 LOAD KING 



Listing 2 



l»f LET ft-liji LEr I yaiu LET >w 
s LET Hlt«"'i iOflSER Ot PAPEiR Tl 
IW. Ui CLS 1 PRINT AT lO>lWt"P'l« 
«s« M#tt''t LET u"Ol LET p-Ot LET 
«t-aOt DIM vIlO.Ill OIM d(2l>,*l 
! DIM ■«()(>,<»»• Din d*f20,9) 

20 PRINT AT l,«|"klNODOn OF *.0 
LL*1 LET ic-2t LET *-T 

30 RSSTDRE ^i^-iOt FOR F-1 to )0 
I PEAD Qft LET Ef(F>=-l3ti N^XT F 

40 FOF( F-! T0 TOi BEAO Qfi Ltt 
&«fF>-Eit[ NEUT F 

is<» BesTDR£ ?ei:>{Jt for n-i to to 

I FOR h-l TO Zt PEAD F 

I6i> LET *{N,M^-F 

170 NEXT Hi NEXT N 

leO FOR 1SC1 TO 20 p FOR fl-I TH « 
t READ ^ 

i'*'. (.c r N,ni"l' 

2<>0 NEXT fff MTKt N 

31Q GO SUB 99<?'?i PRINT AT 21*01 
t POKE 23492,3^51 LET <j«--LO0* " 
t LET l>-(;ii SO TO **2 

*O0 LET N-m LET h"V 

4]0 LET ¥^y4 <gt< ] ) v'S" AP4D **■) 
s + 12 AND gtUi-'D' AND dd^^l^-l^* 
tU«"N' AND on-I)-C2 AMD Qill*"" 
U" AND uu-DJ LET »»+ (Q«III ""E" 

AMD •*-lJ-(g*(n--N" AND NM-1) 

440 IF N-X flIMD M-y THEN PRINT 
"Th* H*v "te*j" l» bldck*^"! GO 

442l.eT ft-riOO»JtJ^tlO*vM CLS 
44:; QO sue 999flt GO SUB 7000*A* 
Ui IN* Oi PAPER 7) PRIHT AT 13, O 

445 PAUSE Ol QQ SUB "SBTOl PRINT 

'Ytuj. *«*-* 

450 QO SUB V9IO0 

44>0 IF *-S40 THEN OO TO 4000 

472 IF m»ii20 OR *-920 THEN GO 
TQ 300O 

480 80 TO 5O0 

SOO POKE 236^2,253. PRINT i LET 

aT-ST-.2i LET *h«l9'p»*3*ldll,4 
)-ni IF mt<0 T»«N GO TO 950* 

SIO )F »>2 AMP AND>.fi THEN PR I 
MT "Th* -T^'lflll" •tt#ch» yo^j,-! 
LET I>Ht GO TO 1240 



LET m«« 



■i i*#»yT 



320 LET o»--| 

"-"I LINE 9* 

S30 IF 0*-"' Oft gt--WAIT- THEN 

PRINT -VOL! 4r* Malting. -t 00 TO 

SOO 

S40 IF 4«'*i*' THEN LET g«-h« 

350 LET K«H3ti LET gt-g**" " 

555 IF g*-'*LQOK " Jt^f* GO TO 4 
42 

53a if ^*~"(m - THEN LET m-<?» 
80 TO SOO 

337 IF fl«-"OFF " THEM LET u-3t 

WJ TO 3O0 

35B IF gi--<SLEEP " TIhCn 00 TO 
1100 

5*0 IF gaai-'^N'- OR s<i|I>-'^fi- 
R 0*(tl--W" Oft 0«C1}*"E" AND O* [ 
2M>-J<- AND G*(2>-i>"A' CM Q#llf» 
-U- OR G«clt-'-D- AND Ql(2l«:>-«- 
TkCn 60 TO 4O0 

562 IF a'^'^PU^t 

2 1 PAUSE Oi BEEP 
7( KJ TO 5O0 

364 IF g«--OUIT 
20O 

3*5 IF QtB'LOAO 
300 

36A IF gl- 'HOW '■ 
00 

570 FOft n-l TO Bl IF gttni-" - 
THEN QO TO SOO 

375 NEXT Ni PRINT -UHAT '>'»-' i 00 

TQ BOO 

580 LET v**qHi TO n-l ^ 

3^0 IF LEN g*<-n THEN PRIMT v* 
f what""- 1 GO TO 500 

6<>0 FDR "i-rt*! TQ n*fl 
- '■ THEN SO TO AlO 

605 NEXT Hi print 

TO 550 

AlCi LET 1if-g«tn + l TD m-lp 

^15 tF LEN •*<:'9 ThCN LET *t-mt 
*' "I SO TO fcI5 

A|7 IF v*l2i>''X" And «it4i>-*0'- 
THEN LET ^y-l 



" THEN BORDER 
,5,20 1 PDRDER 

■ THEN GQ TO a 

' Tt<r< GO TO 8 

THEN QO TQ 17 



IF Qtfl1>' 



1 GO 



' .'J FrE5TOPE 9B50i FDR n-:? TD IJ 
! HiAD ri*i IF w*>W« THEN QO TO 
1>X»0*( lOO*n,l 

63i0 NEXT n 

649 PttlKT -f do not ttntm th* v* 
rto "|V*i GO TO 800 

BIO LET N-INT (RND-7»»3l IF E*C 
N)-'D€AD-80D¥- THEN SO TO 500 

e2i> LET at-INT iRnD>3J-]] LET «- 
lUT (RhtO»3t-l 

SSO LET •CN,ll>*rtt, i > *M AhtD »tn 
,1I<>0 AND * in, 2) out LET •IH,2 
)-*(N,2)<»« AND •(n,2»<><l AND *ln 
,2J<1'11 

B30 IP *tN,|^-H»t AND *tN,2^-F> 
V AND f»<>0 OR E<N,t)-i»-X AND EcN 
,2l-#-r A«0 *■- >0 THEN P«lNT -Th 
* "irtlNlf ' !(•*«•»" I LET R-0 

860 IF •CNill-x AND •CN,2»"y AH 
D iH'-'-'O DP ElN,n"X AND E IN, 21 -If 
fkHa fs J-O THEN PRINT "Th* "|««{N 
11" »nt*r»"T LtT R-N 

970 GO ^a SOO 
mo IF *-eoo AMD dt9,4i-i Tf«N 

OO TO 2*00 
1120 PRINT ~yoW h#w* # rough njg 
ht but «l««p «Oundty"l LET *t.>«t 
*3 
1140 LET »-*-ll IF »<"0 THEN BO 

TO iiso 

1143 PRINT ■'VDu *Mk* l*t* in th* 
nornihg:'] 00 TO QOU 
1)50 LET InlNT lRND*7)*3t IF •• I 
I I -" DEAD -BOO V THEN SO TO I J 43 
1160 LET •{t,n->l LET •II,2J«vl 
PRINT "VoLi #r* AH^kvuad By » \t\ 

cunpirig #nd th* "t**!!'*" *nl*r* 

-'"H* •••* you *nd jittACl'fe * 't QO 

TO 134<J 
I2t)0 FOB 1-1 TO liHl IF *(l,i)«*( 

AND *tl,2)*y THEN GU tO 1220 
121U NE«r It LET liiOi PHINT Th* 

ra IB nabody ta ht]l"i fiQ TD &00 
i:;^(> IF mt pill) THEN PRINT «« 

t"1* not h*r*"t CO TO BOO 
1240 LET v-lti^r L^l «-t*Si !f I ! 
Oft 1-2 THEN LET 1-15 
1260 LET n-RND>3l LET l-RNl>«3l L 

ET >l'.-*L+mi LtT 5-5 *# 

1263 IF mif s THE!* LET W-V-21 Ph 

INT -VOu bld4h MA V]Q]«ntly- 

1270 IF »fc.i*4 THEN GO TO 1283 

1?75 PRINT "With tin* BMip* vou c 

t *#v* M * ti*#d" 

1277 LET »1 ( n -"DEAD- BOD V-t IF * 

(I,3J-. O T»«N QO TO 230M 

1280 IF I-B TI«N LET R-Ot LET I 

mi) 

1231 80 TO aoo 

1295 IF »k .2 A»*D wkJ-I-J TWEN L 
ET •t"»t-l( PRINT "H* Bttb* you" 
12^0 IF •Ml -3 TMEW LET «t-6t-2 
I PRINT "H|« «Hqrci gaaff**, y^vr* C 

1295 IF *t<0 THEN PfttNT "You *r 
B killBd by th* "iCtltll (K) TO 9 
5O0 

l^tO BO sue 4200 

13SO LET I-3-+I LET ■t<-«k-rtit IF 
U<0 T^N PRINT "Ha kllpm to th* 
grBUnd, dB^d"! DO TO 1277 
1340 |M>UT INkEV*-"V~i GO TO 12* 
O 
140O IF LEN f*-:H+3 THEM PRINT " 

Omit "ii»*i" for -^#^"1 m ta acK> 

1405 LET o*-9*l»*3 TD t 

14 lO IF LEN tit<9 THEN LET &t-Q« 

*" -» GO TO 1410 

1413 FOR h'l TO lOl IF ■•**! Ii^ ) 

AND *tn,l)-H AND •lnt2J<*y THEN 

GO TO 1430 

L420 NEXT ni P«INT m*i' tw not h 

■r*"i GO ^a BOO 

1430 FOP iti-t TO lot IF e**d*l*l 
AKD •(n,3)-n t^N 60 TO I450 

1440 NEXT Hi PUfNT "Th* "|«*j- <l 
enm ntit t%avm * "ja*i GO TG Q^jO 

1430 IF RND.,3 THEN 00 TO 1470 

1460 PRINT 'Th* "n.*!" Ml ] 1 not 
giv* )t to you^t 00 TO BOO 

1*70 PftlNT "Th* -j*»i" giv** yoM 
th* "io*t LET ■<n,3i-0 

14B0 LET K-K^Il LET dllll.4l-ll QO 

TD ai>o 

130O IF *-e70 OR •-9<I0 OR *-)000 

THEN QO BUB 2700 
1310 FOR n-U TO 20l If nr tlirr. 
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) tHEN NEXT fit PRINT " you t-*n ' t 

oe»n th» 'r**! 00 TO BOO 
1520 FOR n>ll TQ 20i IF dtn,|>-M 

AND tfln,2l-¥ THEN (30 TD 13«f 
1330 NE)IT ni PRINT 'Thpr. i»n't 
M **t««t" ri*r»'t GO TO BOO 
134q £P dCn,4l>l THEN PftJNt -Th 

TQ BOO 
15WJ PRJNT "Vey op»n th» '|«»|". 
In*!!;}* ),« "It ]F [J(n»5t-Ci THEN 
PRINT "nothtnq-| E30 TO 1570 
1360 LET p-d(ri,3l| PRIhlT " th* -] 
d*l«)r LET D<N, 41-11 LET D(Pk,3)- 
Ot LET d1n,3)-0 
1 570 IF *>9^« OR *-230 OR A^^lOOO 

OR a-970 THEN PRINT " Vou C«n n 
DN go " I 

1372 IF A-230 THEN LET NN-ll PR 
INT "North" 

) 5730-1000 OR •-R70 TMEN LET mm 
-ll PRIKT -E«*t-' 

1574 IF *-990 THEN LET «**■!» PR 
INT -WMt" 
1580 QO TO BOO 

1600 FOR n-H TO 30i IF »*^/.d»*n 
J THEN NEXT n.i PRINT "Vow c*n ' t 

cto*« * "l«<l 00 TO BOO 
lAlO FOR n>ll TO 20( IF d1n,t)»H 

AND dtn.Sl'^v THEN 00 TO IfaSO 
1615 NEXT ni PRINT "iTitf* tHrt't 
a "im*i " hvra'i 00 TO BOO 
1A20 tF d(n,4l-0 THEN P«!MT "Th 
■ "idCtnli" 1% iilr««dy cLq«*(]I~) 
00 TO BOO 

1A30 PRINT "YOU clOfl* th« '■]»*] 
LET d(ini.4»-0t 00 TQ BOO 
170O PRINT "YOU ar* fawlinp "it" 
vary mlL<'Of>o" RHD «t >-20» M "tttron 
g" ANO MtJ-tS tma «t<20M l"h««Jt 
f>V" 'WO ■t;»lC AND ■t<l3lH''>**«*r 
" AND *t;>'5 AND >t<.'10M l"v*ry w« 
«k" AND «t<S) 
1710 F^ftlNT ' "Veu h*^*|(*-"' 
1730 FOR n-l TO lOl IF d(n,4li-l 
THEN PniNT TAB 1 1 1 -*Tha '\imni 
1T3D NEXT ni QQ SUB 420Oi GO TO 
SOO 

IdOO FOR N-1 TO lOl IF B«-D«rN) 
AND DtN,i»-)( AlvtD D<N,2I-Y ThEh 
QQ TO LB20 

leiO NEKT rti P>R1NT "Th* " t •• f " 1 
• not har*'! DO TO BOO 
IBZO IF K*5 THEN PRINT "Vau c*ri 

t carry th> "isti BO Ta AQO 
1B30 PRINT "You X»¥.m tnv ";««i I, 
ET d(n,()-Oi LET dfn.at-Oi LET d 
(n,4>-li LET K-K*li 00 TO BOO 
t'JOO FOR n-l TO lOl IF kt-d* (n) 
AND (}{n,4i-l Tl«N 00 TQ 1"?20 
1910 NEXT fki PRINT "yau h«vi»n t 

QDt * ~(*i("tD dre»"i 00 TO eo 

O 

1<?20 PRINT "VflU drop tn« <-|««l L 
ET d(n,ll>«i LET d<n,2l>yt LET d 
m,4}>0l LET >«h-It dO tD BOO 
20O0 IF LEW B*<***2 THEN PRINT 
""01 V* "1ft*l'" ♦*hat."'"i SO TO BOO 
2Q05 LET at»Q«<M*]i TO I 
20JCI IF lE*I o* "J THEN LET 0«*«i« 

•■' '1 00 TO aoio 

HOI'S FUR n-l TO t«>i IF- of-d«Cn» 

RND d'tn,4»-l T»«N 00 fU ^OSeO 

20:;o NEXT ni PftINT *'¥ou dont h* 

V* A "lOti" to qi%^B"i 00 TO 00 

O 

203O FOR «-l TO lOi IF a^-vtlM^ 

AND *(mTtl'-K ANb «{ia,2>-y THgN 

QCl TQ 2090 

2040 NEkT Mt PfittNT ■«! " iH not h 

•r»"i 00 TO BOO 

20^ 1^ ««10<?0 AND at(4l-''0'' AND 

mt(l!-"k" THEN 00 TO 240O 
'if>tAi PRINT "You qivB tM« "latt" 
thB "iDti PftINT ''Th* "i**!" *Ay« 
""Thanlk you""*! IF *Ib,;;) ' >0 Oft 
RND'..25 THEN PRINT "Th* "imtf 
dD*»n't M«nit I t ' "and qiv«« It 

bdcft 00 TO eoo 

2070 LET K>lc~ll LET ■(■.3»-ni LE 

T (j(n,4)B0 

20aO IF A-120 AND D*t3)-"5" AHO 

»*CU*"0" THEN <» TO 24SO 

2O»0 DO TO BiOO 

2H)0 LET k-lr-I» IF S*<2>--I" THE 

M LET dlB.4>«0> PRINT "Th* * i •h 



1« unbBAr«bl» but yOM. >'t It'i 

LET ■t-»t*4) 00 TO ©00 
3110 IF ■•E2t--0'- AMD dl2,4)-I T 
HEN LET dt2,4)-0* PRINT "You •* 
t <3^1ct(ly'-i LET »t-*ti^7l QO TD B 
00 

2120 IF •f<2)>*D'- A«D D*7,4l-1 T 
MEN LET dC7,4>-0l PRINT "You •* 
t h««ptily"t LET «t-*t*<»t OO TO 
BOO 

2130 LET k-h-^tt IF m*i2>i.>"Q~ RN 
D ■*l2)<>''f* THEN PRINT "Yoy ca 
n't aat "i**! 00 tO BOO 
3140 PRINT "You h»v*<^ ' t got *rty 
••|»*( GO TO BOO 

2a«0 PRINT ' 5«v* qanta ily/nl '^-'t 
PAUSE Ot IF IhKEY««"N*- THEN 00 
TO 22SO 

2220 DIM F(3)l LET F«l)-Xi LET F 
(2}-vi LET ri:})-aTi SAVE "tilM^DA 
TA" DATR DO I SAVE "-" ORTA EUi 

aAVS "-" DATA FOi SAVE "-" DAT 
A OttClt SAVE "~" DATA E« 1 1 i 00 T 

900 

22SO IF INKEY*'"" THEN BO TO 40 

SO 

2SfiO aO TO 2Z50 

Z;jO0 FOR n-l TO 30l IF p*-dt(n) 

AND d<n,Ii-j< AND dfn,2»-y THEN 

RESTORE 23aO-mi READ g«t f>i«lNT " 

Th» "(••l" la "tg*l 30 TO SOO 

2310 NEXT fn PRINT "Tha "la^j-l* 

n't hnr«-i 00 TO eOO 

23131 DATA "Kharp" 

2352 DATA -dvlaclCHim" 

2353 DATA •troflQ-' 

2354 DATA "«Aan " 

2333 DATA "fit fpn' m klng,*nd yet 
u notic* * >»*1I button %mt ort 

th* ALd*" 

2334 DATA "dry" 
23^ DATA "amlly* 

333^ DATA 'vturdy, *nd co«*or 

t«bl« to It* tn'< 

23^0 DATA ij*«ful' 

337S DATA "nfithlnn ppwci*!"* 

3400 LET Mhl-lt PRINT "Thp (cing o 

f Kill I •ccvptm your gHt tnd i 

ry raturn glv** you aexHt food" 

1 LET d{7,4»-ti LET D£5,*1-0l PR 
INT "Ha 4:ird*r* his guard* to lat 

you pa«* ■>*•(' I LET E(L<3i-St O 
TD BOO 

2430 PRINT -Tha Baar i% aallghta 
d with yoi^r gift and aa ha aoyaa 

you notlc* an opantng laadtng n 
orth'i LET nn-li QO TO BOO 
2300 PRINT "You maarch tha daad- 
body and find A "|d«(*ct,?|) 

7i\^ LET dlvtt ,3K4l-lt LET alt, 
31 -0( 90 TO BOO 

2*00 LET K-!t-lt PRINT "YQu tall 
aalaap in th* beat, VDuat*ak« aom 
•ivhara high up In tha aountaif^a 

""1 PAU9C O* LET dl9t4}POi LET 
v-Si LET y-8i QO TO 44^; 
27(iO IF LEN gr -f1*B THEN 
>q*lip+& TO )i GO TO :?73<> 
2rtJ3 IF a^a^O THEN PRINT 
\i,r tain burn* your handih") 
-*t-3 
57 lO PRINT "Yow cannot span th»B 

*ntranc:a"i 00 TO 80O 
3720 IF LEN Ot< ? T*«N LET 0*-at 
*' 't eO TO 2720 

2730 FOR fi-l TO lO( IF 9*i>dttn} 
THEN SO TO 2750 

2740 NEST rn PRINT "You C*n " t Op 
an a door Mtth a "to^*) 90 TO 

SCO 

3730 IF dln,4t«0 THEN PRINT "Vo 
u. ara nnt qarrylng a ""lo*! 00 TO 

BOO 
2760 IF a-B7C< AND D»(31-"p- THEN 

RETURN 
2770 IF #-<?90 AND Dill >-"><" THEN 

RETURN 
27e0 IF a-1000 AND d*( TO 3)p"BD 
H* THEN RETURN 
2790 00 TO :^7lO 
3000 PRINT -It la Oark in th* to 

raat"! INPUT ii*,Eyj«"Y'i if ano 

,4}-l THEN BO TO 3020 

3010 PRINT "Vdu atLiffibla around h 
alplaaaly and an unknciMn an way 

ro*»» up *f»d c^iopk VESur >^>dd 



LET ol 

"Ttia e 
LET mt 



Bui yau Itght your 1 
th* p*th 1* claair"j 



Strdngal 

ar* In d 

PRINT AT 
LET *-5 



■3l LET 



DT ■ 

3020 PRINT 
ant»rn a/td 

00 TO BOO 
31O0 PAPER 7 1 INK Ol PRINT AT 13 
,0)gS] PAUSE Ol LET Q*^"1ifM allp 

*nti Oanq yOvr h«#d , 

V. Mfivn you awaba you 

1 f f *r*nt aurroundinga") 
I5.0|0*l IF a-llO THEN 

1 LET y»2 
3110 IF a-470 THEN LET ■ 

y-10 
3130 PAUBE 1 00 TO 442 
4000 PALJSE Oi PAPER 0| CLB • IF 
015,41-1 AND XV-1 THEN PRINT *¥ 
ou raabar tna button in' your r 
tng and pr*** lt>In«tantly you a 
ra back in your oi«n tin* vm^m y 
ou ai-rtv* to a haro'a ***tca*B''t 
OO TO 4030 

40lO PftiNT "You ^cH-i't know htm t 
o raturrt to your dhti tl»B and *** 

t|a yqnj #r» thfnbclng th* cryatal 

•Mplod**"! 130 TO 9300 
4030 FOR f-10 TO 30 BTEP 2t MEP 

.05,F] SEEP .02,01 tHEXT F 

4040 PAUSE Ol CL8 t PAPEt; 3i 00 
BUB 99901 LET X^tn. 00 SUB 9950) 
PAPER )• INK 2l FOR f-7 TO 14l P 
RINT AT *,3f- -I NEXT fi PLO 
T 24,3bl DRAW 0*641 tIftAW 4Q,Oi D 
IWH 0,-M( ©RAW ^40, Ol FOR *-l T 

Al PLOT 3«44fl20l DRAH 6,0, -PI 
■ NEXT f 

4041 FOR f-29 TO AO STEP 20l PLO 
T t,lOOl DRAM 10, Ot DRAM D,10i O 
RAM -10, Or DRAU 0,-lOl NEXT i 

4042 FOR g-l2C TO 200 STEP BOi F 
OR f-0 TO IB STEP 3i PLOT g*f,70 
t DRAH 0,701 NEXT fi NEXT g 

4043 DRAM 10,10i DRAW -120,0] DR 
AW 10,-1D| ORAM lOO.Oi PLOT 120, 
70) DRAM ]B,Oi PLOT 2OO,70t DRAH 

1B,0 
40S0 LET «--20( LET n»30( PRINT 
<lll"Do you Miah to try again. 7 
4060 IP Ji»— 20 THEN FOR f-<ii TQ n 
• I 

4063 IF B«20 THEN FOR 4mm TO n* 

1 STEP -I 

4ft70 IF INKET*--Y- THEN 00 TO I 
40aO tr tNKEVa>"N~ then RANOOm 
ZE USR 

4090 BEEP .3,fl M£XT t 
4093 LET n—fli LET *"-• 
4100 OO TO 40«0 

4200 LET P-(-2 AND ST>201 + n AND 
BT<191>(2 AND BT<10>+(3 AND STr 
3t I rSTURM 
7110 BOftDER Ol PA^ER Oi 00 BuB 9 



7113 LET a«-''T^* hoi* la tuo ilar 

h to aaa.^i SO TO 310O 

7120 OO sua 7427 

7135 LET a«-"VDu ar-* in a b>r* r 

e«A"l LET flB-U fKTUflN 

7 ISO BOROER 2 1 PAPER 3i OCl BUD V 

9«0| Pl^OT 40,1301 DRAH 10,-40,2/ 

-^It ORAM 40, 0,2/ -PI 1 HtAH -5,20 

I ORAM -4B,40,H^l/2 

713S LIT NN-li LET g*«-Vau tr* 1 

n « H«l 1 furnlahwd roon"! RETURN 

7140 L£T l>6l PAPER 5l 00 BUB 9T 
90 1 OO BUB 9930 1 I^K Ol FOR ^-1 
TO Bl PLOT 0,tOO<^fi DRAH 70, '3i 
DRAH bO.Ol DRAW 60,4) DRAH *3,-3 
1 NEXT 4 

7141 RLOT 75,93i OAAU -i0,-3O! P 
LOT 70,*9l DRAH S,-10l PLOT 200, 
97i BRAW -10,-aOl DRAH Bt-lOl PL 
OT 193^701 DRAH -5,-3 

714B PAPER 7i IMC Ol PRINT AT IS 
,Oi"Yotj croam tha •ountalnm to t 
Ka othar Blda.. A ataap ravlna 
tadaal ipji'ary by th* rain bar* yo 
ur path," 

7144; PRINT "You attaapt to croa 
• It..,." 

7147 ^AUtf Ol PA#ER 3i (XS i PAU 
BE Qi PAPER 7 1 tXB I PRINT AT IS 
fOi^YQu allp on a Mat rochtai^d 
pluaavt dOHn to tha roch* 
banaath"! BEEP l,~40i OO TD 
93O0 
7 ISO ^ARER Ot IHK 7l BORDER Ol B 
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SUB ^**9Cn= Pl^ClT 100,1301 DRftM 2 
5,-3,Pli DflflW TO, 2. Pit Dfift« 23,0 
,1^1 1 DRAM 30,tS,P[j X^PM -20,20, 
P[j DnbW -30,-3,Pti DflAU -2S,4,P 
1 

7131 DRAW -20,-S,PIi MAU -23,0, 
FIi PRAU 1Z,-7S,PI 

7132 PLOT 137,lOat DRAW "lS,-13i 
[H1AM 3t0l DRAW -lS,-13t ORRU t, 

01 DRAW 14,lAt DAAM -3,Oi draw t 
3,15 

7133 LET SB-li Ltt NN-1 i LET g«> 
"Up AbDv* th* viillay a gtqrtic 

■ tor 41 eoAwB into vi«M , Voif v* 
moon drBnchiBd to th» ■kin"i LET 
it-M-ll RETUR*! 

7160 BIORDER ll PAPER 7i INK Oi Q 

SUB ^¥90l LET l-2i BO SUB '?'930 

7161 INK Ot PLOT 12B,100l DRAM b, 
4,3^3, -SZ-Pll DRAM 63,25,.9/Plt P 
LGT 12S,100i DRAM -I2fi, 7S, . 3*-PI 
71U PLOT 128,1001 DI4AW -SQ,-44, 
.3*PIl PLOT 12a,lOO( DRAM 13,-44 
..••Pt 

71^ LET NN-U LET 5S-li LET EE* 
11 LET Oi:«"VCHj, 4ra Dn « narroM m 
indlrtg patfithat laada down ta • 
dlM vallav") ftETURN 

7170 BORDER '»! PAPER Si QO SUP 9 
990l LET l»tii BO SUB ?«J30l PLOT 
127,564 DAAN Oi,£>4i gram -I27,0i 
FDR n-7 TD I4i PRINT AT n ,0^ PAP 
EH Ol" "t NEXT n 

7171 PRINT AT 9,3i PAPER Bj- "l 
AT 10^3l" "(AT 9,111 ■ "I AT 10, 
11)" "i IMtC Ol PLOT 32,dBi PRAN 

^,13l DRAW -],Oi DRAW 0,-tSi PL 
DT '9A,eQl DRAW 0,13], DRAU -l,Oi 
DRAM 0,-lS 

7172 Plot 24,9bi DRAW B0,0| DRAW 
0,-11 DRAW ~S0,0 Pf^INT AT 14,16 

1 PAPER 4l " "lAT 
n.lAt" "I ttiK 4i 

PW *"1 TO Si PLOT 12B,faS*f| DP 
AM 127,23>2/PIi HClT f 
71.73 PRINT AT 1?,2*| PAP£R 4t " 

■)AT ll,2?('' "(AT 10,311 " 
"I IM< 

7179 LET ■•-ll LET NN-1 I LET D*- 
"You mrm out*) d» * dai^aliet hut 

In tha mlddl* of fiQHh«rv" ( RCTU 

7180 00 SLIB 7 ISA 

71BS INK Ol LET ■■*1] LET dd-ll 
LET Ot-^VDu «ra at tha top a* trv 
w tr««. tna cli*b wam hard but t 
h« vl*H l« lovtly"! l£T mt-«t-ii 

RETURN 
7ld& BORDER 3l PaP€R Si 00 5U& *t 
MOi LET l-6i no sua flf^Ol 
7167 INK 4| FOR +-1 TO Bl PV.OT 
^%b-^\ DRAW 100, -10, 3/ -PI I DRAW 
7S,S,2/-Pli DRAW ao,S,-S/Ptt H£» 
T fi PRINT AT 13.0 J Pfl^ER 4l; " 

"l A 
T 12, 0| " "jAT 12,1*1 

"lAT H,H" 
-lAT ll,23t" "lAT 

10,231" 
71Be PRINT AT 11, S| INK Ci| PAPER 

* I " " I AT 1 3 , 23 1 " 

7189 HETUWI 

7190 30 BUB 71B4 

7193 PAPER 7| PAUSE Ol FOR #-l T 

D 30f PfllNT I tMPUT INKE¥»-->'-i 

WIT fi PRIWT 

7193 IhBf Ot PAPER 7i PRINT AT IS 

,0)"H ydu hav* cOA* yp a tr«* t 

h» only WAV bach i* down. Vou « 

tap eut inta ■inpty sitae*, fall ■ 

nd crach yf3ur ahull "■ QO TO 9S0 



720O 60 BUB 7206 

7203 LET uu-li LET EE-li LET Q»- 

"Vchj ara undarrtaath a maaaiva 

tr««. It haa bran^hav *v*ryHhl>^ 
Band iDEiha raanartably vawy to 

clIMb. "t RETUFN 
730& BORDER 4t PAPER 4i QO SUB 9 
990i LET I -2 1 00 SUB f*f30| 
T207 INK Ol PLOT 100,36t DRAW O, 
119i PLOT lS3,3Jit DfUM 0,ll9i PL 
OT l2ei,12Si DRAM -4Q,30, -PI/21 D 
NAU 40,-20,P1^2t PLOT lO0,l24l 
VER 1) DRAW 0,3l PLOT iaS,7Ai DR 
AM 0.8t OVER 



72QB PLOT lZO,90t DRAW 30,20, PI I 

DRAW -30,-H,-PI 
7209 RETURN 
7311 RESTORE 72t0i FOR f-i TO Si 

READ n,*l PLOT n,Ar DfiAM -20,40 
,2/PIi PLOT n,ni DRAW tO,70r2/-F 
It PLOT n,Mi DRAM -30,40.2/PIl P 
LOT n^M% DRAW 13,20,2/-PIl NCHT 
f 

7213 PRINT AT ISiOl^You ■dy«hE* 
car*fully «crD»« th*««r«n but b» 
fer* voo mrm hAHH*yyou Btftrt ts 

■InH dD««n ■laMly>.<TDu try to « 
t-op vourbbH but thar* !■ not 

hlng you C«n do'l QO TO 9SOO 
721V DATA 50,70, 190, BO, 200,100,1 
30, 120,80, llO 
7220 00 SUB B09B 
7223 LET av-'Th* dCKsr loch* anij 
you *ind ypurvaif tn • roo* 

Hlth • tablv'i LET MM-li RETUmi 
7Z90 SO BUB B048 
7233 LET qM'Th* path attapa by a 

hDUba"! LET at-li RfTURN 

7245 OO SUB 7244i LET aa- li FtETU 
RN 

7246 BORDC11 Ol PAPER Oi GO SUB Q 
V90i LET q*-''It 1« dark and yau 
MU'tit *mw\ your vk^y around 'i N 
ETORN 

7233 LET nrt*li LET aa-lt QD 3UP 
724fai RETURN 

7260 PLOT 12S,90i DRAW -100,30,. 
4a-PIi DRAW -28,33,2/1^1 1 PLOT 12 
8,90l DRAM 40,30,,4aPIi DRAW BO, 
5tS,.4aPI 

7261 30 SUB 7264 

7243 LET ••-li LCt hh-1i LET Gt** 
"You ar* walking alDng th« botto 
Aof a dim vallay fiUad m1 th 

tr***" I RETURN 
T2&6 PLOT 12B,90i DRAW -40,-34,2 
/Pit PLOT 12e,90i DRAM 40 » -34, 2/ 
-Pit RETURN 

7270 BORDER 6t PAPER 6* 00 SUB 9 
V90t PLOT O, 116t DRAW 240,~39,2/ 
PIl PLOT 233,1301 E>RAU -16^3,-33, 
3/Pli LET i-3l SO BUB 9930 
727S LET aa-li LET mm>1) LET 0*- 
"Vou «r» ■tanding ma lorraly 
waataland. Far, far, far atway to 
tha Epat a qraat ^oraat ■tandi." 

• RETURN 

72&0 BORDER bi PAPER bi SO SuB 9 
-y^Oj LET I-3| QO BUB 9^301 
72et INh Ol PLOT 0,36a DRAW 120, 
0,-Pl/2t DRAW 1 27,0, -PI /3j PLOT 
AO,S3i DRAW 19'S,30,'-PI/4i PLOT B 
a,100i DRAW 'Ba,IO,PI/2 
72BS LET NM-li LET SB- It LET 0*- 
'Vdu ar« In a davort. 'KY\m aand 
■tratchaa on ac 'far a* ybu can 
BB* In all dl4-Bct ICJna"! RETURN 
7290 BORDER bl PAPER di GO SUB 9 
9<90l LET l-2l OO SUB 9<ra0 
72^1 PLOT 0,70i ORAM 120, -4, "(2/ 
Pl)i PLDT 90,S*t DR«J 160, 100,2^ 
Pli PLOT 2O0,U0i DRAM -130,-31, 

729? LET nnaili LET aa- ll LET {>«■ 

"Yau trudga on waar tly, th* kartd 

«ttll go** sn and on "I RETURN 

7300 SO SUB 7698 

7301 INK Ol PLOT 0,9O« DRAM lOO, 
lOl DRAW 30, -Si DRAW 103,10s 
7303 LET aa-ll LET tM-lt LET D*- 
"A graamy moor atratch** out in 

frpnt 0* yOM'i RETLKN 
7310 GO SUB 7391 

7313 LET {Ti--'Aha«d tha tra«« ata 
p and thara la a c1aarlng*i (JET 

WM-lt LET Hk'll RETURN 
7320 GO SUB 7406 

7323 L£T am-li LET nn-li LET qfa 
"Vou mrm in a patch pf trakn'i R 
ETURN 

7330 BORDER 4t PAPER 4i i30 SUB ^ 
9901 GO SUB 7266 

7333 LET {}i*'"VDu mrm on a rough 
tr-aeh"! CET MU-lJ LET nn-li RETU 
RN 

7343 LET aa-lt LET aa-l i QO SUB 
7246> RETURN 

7333 LET »iM-lt GO SUB 72461 RETU 
RN 

Tt^O BCAOER Ol PAPER 7i go 9UB ■? 
V'Jtii PLOT 0,5ii DRAM 40.201 PLOT 



?53,56i DRAW -40,20 

7361 FOR f-1 TO 230 STEP 401 PLO 
T f ,ro*<ftNDa20)i D^AM 30,0,-Pli 
MEKT *i FOR 0-10 TO 20 STEP lOl 
FOB t-Q TD 230-<30-Q! STEP 40i P 
LQT f ,70*lB*31 ^-^RNDt^Oi] DRAW ?0 
,0,-PIl NEKT «t NEltT q 

7362 FOR f-L TO lOl CIRCLE 146,1 
00,^1 CIRCLE 147,100,4 1 NEVT * 

7363 LET ■■-ll LET hh-Ii LET O*- 
"Your path !■ block*d by a pi la 

ef roc ha , rou aaarch imr a way 
through artd find a tunnal 
laadtng aautn"! RETURN 

7370 BIDDER 4i PAPER 4i 00 SUB 9 
f90l INK Ot CIRCLE 128,116,39 

7371 PLOT 173,l50i ORAM -23»-90, 
Pr/1.3 

tf372 Plot ]40, 120j {IRAU -65, 20,? 

/Pit PLOT 130,1331 DRAM -60,25,2 

/PIl PLOT 139,931 DRAW -63,23,2/ 

PI 

7375 LET nn-li LET «a-ll LET a»- 

li LET □*-"¥£» contlhua or doi«i 

tha t urinal , To th* aouth ttiara l« 

a aha lien* a1 COv*" I RETURN 
7TB0 BORDER 4i PAPER 4l INK Of Q 
D BUB ■J'U^Or PLOT eO,S6i O^AW 0,6 
Bl DRAW lO0,O,-PIi DRAM 0,'6B 
7381 IF 0l3,lJ-3 AND d(3,2»-a AMI 
D da,4J-0 THEN FOR *-l TO 6 ST 
£P 5j plot L2B,ao+4l DRAM 23,-20 
iPIt DRAW -10, 30, PIl DRAM 0,-23, 
Pli DRAM 5, 13, PIl DRAW 0,-10, PI I 

DRAM 0,5.PIi NEXT * 
7383 LET va-lt PAPER 7i INK Oi P 
RlNT AT iS^OF'Trvara la not inuch 
tn aaa aftaft froA th* aolld roc 
h wall "I I IF dl3,n>3 AMD dt3,2) 
-6 Then print " and a rop* -hi 
ch la tying on tha lloor' 

7386 LET 0«-"'l DO TO 445 

7390 OO BUB 73911 OO TO 7393 

7391 PAPER 41 GO SUB 9990i PLOT 
4e,S6i DRAW 0,79i DRAW 20, 20, PI I 

DRAW ZO,ZO,Pli PLDT 208,361 DRA 
W 0,79i DRAM -20, 20, -Pli DRAW -2 
0,2O,-PIl PLOT 230,1331 DRAW 20, 
20,PIt PLOT £4, 13.31 DRAW -20, 20, 
-P! 

7392 FOR N-S TO 14 t PRINT AT H,3 
1 PAPER 0|" -lAT N,26l" "l N 
EStT Ni PLOT 4B,36l DRAW :»9,t00i 
PLOT 208,361 DRAW -SO.lOOi RETUR 
N 

7393 LET ww-ll LET »a-)i LET O*- 
"Tha aand atop* and you antar tK 
adanaa vagatatlon, Loohing ahaad 

you can a»a a claaring*'! RETURN 

7400 GO SUB 7406 

7401 PLOT 0.1041 DRAW 20,-20,-Pl 
1 DRAW 20, -10, -PI I DRAW 20^-20,- 
Plt 

7404 PLOT 10O,36l DRAW -|»0,SO[ P 
LOT 1SO.S6I ORAM -110,30 
7403 LET NN-li LET IM-li LET 04- 
'ThiH-a ar* f^H path* In tha 
Junflla"! RETURN 

7406 BORDER 4i PA#>ER 4i □□ SUB 9 
990j let I-6i BQ auB 9930l INK 
1 FDR f-BO TD 20O BTEP 40l PLOT 
fol,104i DRAW 0,301 ORAM -10,10, 
~PI) DRAW lO,tO,-'PIt DRAW 9,0,~P 
!• DRAW 10,-10,-Pli DftAW -10,-10 
,-PIl DRAW 0,-30l NEIT f 

7407 FOR f-lO TO 23 STEP 3t FOR 
n»l TO 4i PRINT AT 4Ti,f| PAPER 
0|" "I NEKT ni ICXT ft RETUNN 

7410 PAPER 6) 90 SUB 9990l LET i 
-2l QO SUB 99301 t PLOT 23,]43l D 
RAW :IO,0l DRAW 0,30t DRAW -3O,0l 

DRAW 0,-30l 

7411 INK Ol PLOT 0,1DOI DRAW 253 
,Oi DRAM 0,-2i DRAW -253, Ol DRAW 

0,2i PLOT tSO.^i DRAW 0,75l PL 
OT 16S,a6i DRAM 0,73t FDR f-lO T 
70 STEP lOi PLOT 1S0,36*'#I DRA 
U IS C I MF M T f 

74 12' PLOT 3,llOl DRAM 10,01 PLOT 
25,1061 DRAW 20, Si PLOT 50,l20i 
DRAW -10, -3i PtQT 73,U0i DRAM 
10, -2i PLOT 90,ltSi ORAM 6, -It P 
LOT 12S,l08t DRAW 13.41 PLOT 130 
.iOOi DRAW a,4i PLOT )70il)4i DR 
AM 10, -4 1 PLOT 190,1301 DRAM 16, 
-4( PLOT 23O,130t ORAM l7,-3i PL 
OT 240,1141 DRAW -13,-3 



ZX Computing Morfhly - Februorv 1987 



UIIJ 



I 



o 

z 

i 

o 
o 



o 

1^ 



7*13 LEt dd-Ji LET 0»-'-yoLi clJmb 

th> 1 arid Br vn^ f l n<| # coS'Fsrt 

«bl* b*tl in tri* ri«y, vcsuCAn »•» t 

h« •v^nin^i «uri thf^Ejugh a Hindcm" 

?4^ GO SUS 74Z7 

742S UET «■-) )*•-!• LET OM'Vau 
«rv inslrl* t:!^* to4rn.Th*r» k knoth 
inq Jn It but hty"! RETURN 
7*27 BOftDER b) PAPCR ^t OO SUB 7 
«90] PLOT 40,3^r DRAM 0,74| D«AM 
-40.45. PLOT J15,3*t OfiflW 0,74i 
DnAh 40,43i DRAW -40,-4Sl DftAti 
-)73,0i FOR F-*0 TD 20O STEP l^i 
PLOT F,lK)l WW** <?.-74t NEIT Ft 
RETunM 
7*30 BOftOCR 2 I PAPER 5i DO SU» 9 
WO 

7431 l^tOT 40,9«i I>Rau Oi70i DfWW 
73,48* DHftW 73t-4Bl DRAW 0t-70l 
PLOT BOf34il DAAti ll>.4»0] DRAW 40, 
Ol ORAW 0,-60t PLOT 80,361 DftAH 
3&,10t DRAW 0,90 

7*32 FOR f-e TO 24 flTCP Bl PLOT 
S04-«,n6t ORAM O,-(A<0-<tM) If3t 

NEMT ^ 

7433 FOR 4-10 TO SO STEP lOi PuO 
T BO, 361-4 1 DRlUM 30,1 Or NEXT f 

74S4 Plot i30,s^t cwAM o,eoi plcj 

T 140,361 ORAM O.BOl FDR f-lO TO 

70 STEP tOt PLOT l30,SA+4[ DRMI 

10, Oi NiKT #) PLOT 1*3,1301 DRA 

W -X^.Ol DRAW 0,2i&l DRAM 30t0l 

RAH 0,-20 

7433 LET WW-li LET NN-MUi LET UU 
-VMi LET SB-UWi L€T Qiv'Vov «ra 
DutBid* a Ijarn n-ad* cf MDOd"! R 
ETURN 

7440 GO SUB 77461 GO SUB 7266 
7445 LET nn-1) LET •■-IWi LET ** 
•14N| LET q«>-[t )■ atlll dark bu 
t yDu can naha out m. f*tnt p« 

th-J RETURN 

7*33 &□ Sufi 7^*6] LCt ••-tl LET 
Htn-li RETURN 
7*63 LET on- It LET •*-NNt QO QUS 

724AI neruRN 

7470 EIORI>EFt Oi PA#>eR D| QO SUB V 
990l II* 7i CIRCLE 126.116,39 
7*73 LET a*-~rri* turin*l !■ d«rh» 
r new «r»d youcATkntat «vwn ■■»* tHli 

H411B ..."I OQ TD 3100 

7480 BORDER Oi PftPEB Oi (JO 9U» 9 

<?'?oi CIRCLE i:ze,U6.S'?i plot 12a 

, 11^ 

74BB LIT SB-t! LET q*«-Th« tunn* 

I CQnt)nu*6.A «pot O'f llgltt **.r 

aM^y r*i««« your hQpMtt'l RETURliI 

7440 BOi^DER Oi PAPER Ol SO -SUB 9 
9**tn ClftCLC 120,116,391 FOR *-l 
TO S] CIRCLE 128, 116. «1 CIRCLE 1 
29, 116, #1 fKEKT f 

74^ra LET nn-li LET •»-»Mi LET O* 
■ "Th* ti<bnnal •till goa* on i but 

no** thB ligt<it 1« Much nkarar"! 

RETURN 
7300 BORDER 4t PAPCR 4i BO BUB 9 
990i LET 1-61 00 SUB ^VXQi INK O 
I PLOT 30,S«t ORAM SOS.M},-^] /2t 

PLOT I, 1201 DRAM 73 ,-30, -PI /"i 
7305 LEI •>-!■ LET q^-^Vw^ COB* 
Out Df th* tunnel «n<l «r» d^ril 
*d by th» •un-i RETUIW 
7310 00 SUB 76881 PLOT O, lOOl DR 
AW i30,lO,-PI/5l DRAM 100, 3, ^Pl/ 
6 

73X3 LEt q[*-''Qr«6« gs«6 on for m 
11** to th* north ao you dtcid* 

to go bACk"! LET «m-Ii RETURN 
7320 QrO SUB 7*Ofri Pl^OT 0,BOr IMA 
M 30,-101 DAAM 73, 3l ORAM 1:23,^1 

7323 LET 4«-"A gra«Biy h«nk l**d« 

up to « f<H>*Bt"i LET nn-li 

LET aA-li ftCTURN 

7370 QO «UB 72461 LET q*-'-It !■ 
a llttl* UQhtvr tivf-*"! LET ■•>1 
I RETLHN 

7S43 00 SUB 72461 LET nn«pli LET 
•k-li RETURN 
75:33 GO TO 7543 

7360 00 SUB 75301 LET tttr-li KETU 
ftN 

7343 QO SUB TSJOl LET ««>]| R£TU 
RN 



75715 00 sue 72SOI LET «a«0'i RETU 

RN 

7S90 ffiORJSCR 4 1 PAPER 3l 00 BUB 9 

990l LET 1-Ai 00 SUB «^ViIOi INK 4 

7Sai PRINT AT isir 

" I AT 6 , ) 1 ) " "I 
AT 4,21 1 ^ 
7382 PRIWT AT 7,0| * 



73B3 FOR *^\ TO 4] PLOT 0,J22-*( 
DRiftW aO.0,2/-PIt DRAW 70,0,S/-P 
[i BfUW 103,0, I.6/-PI1 NEXT f 
7384 00 SUB 73Be 

791^ LET nn>lt LET q*-"y^eu gat o 
ut a4 th« bet4t and lookdround, Yo 
ur vl*** froA Ch* iMOurhtAln 

look* dOHfi ontn t^i* canitl*'! 

RETURN 

7388 PRINT AT 7,lAi PATTER *| thK 
2| " "(AT B,li|" 

"I At *,1*|" 
"lAT 10, l&t' 
"|AT 10,20| PAPER Oi" "tAT «»,2 
0|^ -1 RETi>WH 

IVi^ BORDEI^ 4 1 PAPER 3i OO SUB H 
^<fO[ LET L-61 BC SUB V930t INK 4 
( PLOT 0,l70l DRAto 40.-40,2/PIl 
IfNC It DRAM I70.0it INK 4t ORAM 4 
0,40,2/PIi INK 1 

7391 FQft +-4G TO 210 STEP lOi «. 
DT f,I70t DRAM ~5,-70,l,a/-PIl N 
EXT fi FOR *-SO TD 20O STEP 20l 
PLOT *,l30i DRAM (RND»20> -1 , - ( I 
0«lRND*lOnt PLOT f 4-10, 37 1 DRAM 
(RNDaS0l-lO,ZO*<RND*101l PLOT f* 
3,115r DRAW tRNO«201-tO,-c20*<n« 
DalC))>i NEXT « 

7593 LET w-lt LET qi-'Vour M«y 
!• bloc^*d by 4 gi4nt Hatarfall 
."1 REtLMm 

7600 BORDER 7i PAPER 3l GO BUB 9 
9901 LET 1-61 00 SUB 9930t INK 1 
I QQ SUB -ft^Hi 
7b01 00 SUB 7608 

7602 PLOT 73,89i DRAW 180,01 PLO 
T 24^891 DRAW -24^0 
7AOa LET *«-It LEt qa--¥ou *r ■ 1 
n th« mld«t D< a qul»t OKHdMank 
vtllaqv.Th* hou««« «r* of ■ *tra 

nQ» tvP6 mad* of b4Ab£K»tick>"i 
RETURN 

7606 PLOT 75,361 DRAt^ 0,40t I>RAU 
10, Ol ORAM -70, Ol DRAW 3S,30r O 
RAM 3^3,-301 PRAM 0,-1 1 DRAU -70, 
Ol DRAW 10. Ol DRAta 0,-39r PLOT 4 
0,361 DRAW 0,20i CRAW 20,0,-PIi 
DRAM 0^-20] RETURN 
7*08 FOR f-100 TO 220 STEP 40i P 
LOT f,90t DRAW 0,l3t DRAW -3,0i 
DRAW 10,101 DRAM 10,-10i ORAM -1 
6,Oi DRM4 13, Ol DRAU 0,-l3i PIDT 
f«5,90l ORAM 0,Si DRAW 4,0,-PIi 
DRAM 0,-3i NEXT ft HfTURN 
7620 BO SUB 7960 

7623 LEt OV-'Th* Mocdianil patrt I 
■*d« tttraiQhtahHd"] LET NN-Oi L 
Et M*"!! RETURN 
7*30 00 ggp 7406 

7633 LET q*>"Vou *rm on th« out* 
klrt* of « for*«t"t LET ••-li 
LET nn-li RETURN 
7640 80 BUB 7930l PLOT 12B,10Ot 
DRAW 0,-44 1 PLOT 42,90i DRAW 0,- 
5*11 PLOT B4,97t I>R(W O, -*I i PLO 
T 213,901 DRAW 0,-34t PLOT 171,9 
7t ORAM 0,-41 

7643 PRINT AT l3,0|"Vou 1 611 do- 
n 4 prt4«ltlv* but off Oct IV* *n 

ln«] tr*p «nd' lend on ■ ■t«li»''l 

80 TO 93O0 
7650 00 BUB 7406 

7639 BO OJB 7738l LET nn-tl LET 
•■-II RETURN 
7M0 BO sue 740« 

7669 LET qa-'Th* tr*** mrw bvgln 
nlng to thin out And you C6n ■•• 

4 p4th ahaad"! LET ■■-!] LET ■■ 
-ll RETURN 

7673 80 SUB 7930+ui LET q«>"Th« 
for*at and* And you cl*Hrly ■,*• 



* path to tn* *Duth'i FIETURN 

7680 QO SUB 7688 

7681 PLOT 0.S6I DRAM 239, 30l DRA 
W -70,-30t 

7^}3 LET 0«-"Tri6 p6l:h barKiia rlgh 

t"i LET »m-\i LET *«^Ii RETURN 

7688 BORDER 4i PW>ER 4i 80 BUS 9 

990i LET I -61 00 SUB 99S0l INK O 

I RETURN 

7490 80 BUB 7809 

7693 LET 88- U LET EE-SBl LET WM 

-8B1 LET h**-8Si LET qV-'Th* riv* 

r !■ Bh4llo«*r and offarn t 

h* cnariiC* \a t^r^^m tP m petti on 

thit other «ld*-t RETURN 

7700 BORDER 4i PAPER 4l 80 BUfi 9 
990l LET 1>6I 80 BUB 9930i INK O 
I PLOT 0,l30i DRAM 73,0,-2/'Pl/2l 

MAM 80,10,3/-Pli DRAW 93,-9,3/ 
-PI 

7701 INK 9i rOR <f-l TO I3i PLOT 
D,70+fl DRAW l00,St2/P]l DRAM 13 
e.-IO,2/-PIi NEXT f 

7703 LET ao-li LET Htt-ti LET nn« 

It LET q*— "Th* rivar groMm blgga 

r and blgg*r 66 you w*) h to 

MardH ift RETURN 

7713 BO BUB 7930*Ui LET &*--Vdu 

«r« in # tl?r««t clvcrlng"! LET n 

n-Ol ItETLRN 

7720 80 BUB 74061 QO BUB 7681 

7723 LET q^-'ThB wo4cil«^ri p*th t 

urn* right" I LET ■■-!! LET nn-ti 

LET MP-ll LET a^-Oi RETURIN 
7730 aO BUB 7406I SO SUB 778] 
7733 LET qf-'ThB M^iodland peth t 
urn* l*tt"l LET se-li LET «•-! 1 
RETURN 

7745 BO TO 7A30*iJ 
7730 BO BUB 7*0* 

7733 LET HM-ll LET aw-lt 80 BUB 
77381 RETURN 

7738 LET q«-~Tm« d**p in th6 fa 
ril-kt th*f* ara nci patfi*, only 

tr-paa" 1 RETURN 
7760 «D SilB 7930 

7763 LET S8-O1 LET UH-lt LET q«- 
'In « cl6«rlnB you find 4 c*>*«t 

lying t>rt th« fl[iDr"r LET nn-1 1 
LET *«>li RETURN 
7773 00 TO 7*B0*iJ 
7780 PAPER 4 I OO BUB 9990 
77BI PLOT 233,541 DRAW -233. 30* 
DRAM 100,-90 

7789 LET q«-'Th« p*th b*nd* laft 
"1 LET nn-li LET P*f.-li RETURN 

7790 BORDER It PAPER ll GO SUB 9 
990l LET l>6l 00 SUB 9930 1 

7791 IW 3l PLOT 30,361 DRAW 76, 
30,2/PIl PLOT 80,361 DRAM 4B,30, 
a/fli PLDt 110,S&i DRAM \&,^<a,2t 
PI I PLOT 146,561 DRAM -IB. 30. -2/ 
Pit PLOT 176, S61 DRAW -48,30,-2/ 
Pit PLOT 206,54>i DRAM -7S, 50,-2/ 
PI 

779tJ ir«C Ol PAPER 7t PRINT AT 19 
,Ot"¥ou att*«ot to MMd* th* r|v* 
r...bMt h»I#-*tay through th* cur 
rar\tgHt> too «trortg and you 6r* 
■M>pt 4Miay to VOMr imd. "• 00 

TO tVM 
7HOO Oa SU^ 7009 

7601 INK Ol IF dl9,.t>-7 AND d«9, 
21-10 AND dt9,*J-0 THEN PLOT 75 
,90i ORAM 100, -10, PI/21 ORAM -lO 
0,lOl DRAM 90, 2l DRAW 10,-I5i FD 
R f-1 TD 3l PLOT 79»t*al0t,9O-#l 

DRAM 5,-aO+if*2>4>2)t NEXT fi P 
LOT 73.B9t DRAW lOO, -lO,PI/2] FO 
R 1-9 TO 6 STEP -li PLOT 73*(lal 
0>,9O-fl DRAW 3,-l30'(fa3ni HEX 
T I 

7802 IF di;9.1i-l3 AND d(9.2l-9 A 
ND d (9, 4 1-0 THEN FOR f-1 TO lOO 

STEP lOt PLOT 73**,90-**/10lt Q 
RAM <90-f J*tf/10),0l NEXT f* PLO 
T 174, B2t PLOT 1*0, 9li DRAW 29,0 
1 DRAM 2, -4 1 DRAM 1,0 

7803 LET EE-li LET WM-lt LET q*- 
"Vou ar* by tH* sid* of 4 fi«t 

r)v*r. To th« **6t tha>r6 i* a 

QraMt C4«tl6"i RETUfm 
7B09 LET J -6 1 PAPER 3i QQ SUB 99 
90i 00 SUB 993O1 IM^ ll FOR f-1 
TD Bl PLOT O.lOOtfi DRAW 70. -3i 
Pf^AM &0,0i DRAM 60,10i DRAW iiS.- 
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3i NCiT fi RETUAN 

7810 QO sue 7'iiA 

7a IS LET D*--A B^stiw* XT mm «t«n 

d« bvfor* you"! LET Hft'li RfTUftN 



7823 SO SU& rrad+uti 

T Hh-Cii RfTURN 

Turn 

?843 SO BUB 7t30*Ut 
tUfW 

7B90 QO SUB 74061 GG 
7S95 LET Q«>-'Vau Ar^* 
ng At t^ * riDyaa"! 

ET ••■li RCTUnN 
7BACI QO BUB 7391 
7a63 LET q*--you ■■• 
throuoh tn» trvva't 
ET Mw>tt AftijAN 

ra^s 00 sus 7940 -ui 

tnto ■ curt«in wMch 
th* l««y •««t"i LET 



LET •w-ll LE 
LET ■•-Ol ftE 

LET tw*- 1 I RE 

BUS 7^06 
In « c I ••r I 
LET i«iii*l) L 



LCr «*-ti L 
LET Of^Ot*" 



7880 PA^Ef} 4i INK Oi QO SUB 9940 
7883 LET dd-li LET qt-'Qrvvn !•« 
vB4 Surrtiund ycxi «nd you CAn a 
nLy go down"! R^TURM 

7890 ttORDER Oi PAPER Ot SO SUB 4 
nOl nCBTQRE 7e?0 

7891 PLOT «0,tlOt ORftVl 0,-40i Dfl 
Ml 3,-2 J DRAM 7«3l Dftl^W 0,3Vi PR 
Ak bOj-lOt DfiAW 0,^4^1 DflAM 2.-2 
I CiftAW 2,2i DRAW 0.40l DRMi A0,1 
Qi DRW 0,-40l DftAH 2,-2l Cl«iAM 2 
.21 DRAW 0,40i tWAW -63,13l DRAM 

-48,-13 

7892 FOR *-40 TO tOO STEP 3t PLO 
T f ,U0-1 I4-40M3^I DRAW 0,-9i N 
EXT ft FOR *-llO TO It* STEP 3i 
njJt f ,V7+C<f-I09^/SH DARH 0,-S 
i rtfXT f 

7Bfl3 FOR g-1 TO lOl FOR *-l TO 7 
I IMK fi PLOT I09,]03l MAW lO, 1 
3i DRAH -10,lSl DRAM -10,-I3i DR 
Ay lO,-lSi DftAW 0,3Ol PLOT 113,1 
20l DRAM -30,01 HCKT *i l«XT g 
7fl¥4 FOB *-l TO 7i READ n , n I ^E 
IP n,Hi NEXT f 

7893 PRINT At IS.Qi-Vdu hflv* r** 
ch«d your «1m. ...... .But yoM *r«fT 

t *m*m y«t>Vou Mat th* cry«t«l 
te ««0Lc>da.VDu ipuat noM rvturrt c 
a your ot^ tlma'] OO TO 4000 
7BW DATA .a,S,.3,3,,I,3,.3,iO,» 
3,)0,.2«tOtl,20 
^TOO 90 SUB 720t 

7903 LET uu-ll LET HK>lt LET q«« 
*VaM ara undar * gl^rtt tr**"! RE 
TJRti 

7939 90 SUB 7?S0*ui LfiT NM-Oi RE 
TURM 

7930 90 aUB 74041 PLOT 0,8Ot PRA 
H 233,0,-1*1/3 

7933 LET vt-'ln t*\m fora«t claar 
Ing fciu Hrid th« *k»liitan ol « m 

«rr]Or'l LET nna^l LET Htall LET 

7940 QO 9UB 7H43i RETURN 

?4SS QO SUB 77a0i'Ut LCT ■•-!* RE 

TUR*I 

7960 H^ BUB 76001 PLOT 0^3*1 D«A 

H 128,401 DRAM 127,-40 

7943 LET qC-'-Th* p*th 1 •MdH Mtra 

ight on"! LET amBli LET nn^li LE 

T H*-li RETURN 

7970 SO eu8 74SOt PLOT 100,7Tl O 

RAW -100,401 DRAW 40,-SOi 

7'»73 LET q*-*-* fwh in thn p«th 

l9lld* north"! LET E£-ll LET MM»1 

t LET NN-|i LET SB-Ol RETURN 

7^83 LET q«B-yDu *r> Irt th» King 

■ Drchard"! LET •*- I i RETURM 
TViQ PAPER 0* GO SUB <W90i PLOT 
70,S4t SftAW "5O,70,Pt^4t DRAH -3 
0,-70, PI Ml CIRCLE 40,80,2 
7Wa LET BS-li 00 SUB 7997i LET 
qi"Q**- Ha*t hwrVt RETURN 
T997 LET qtv^Thar* i» nothing bu 
t • lackvd door on trvw "■ rCtu 

BOOO PAPER Ot 90 BUB 9990l PLOT 
240,961 DRAW -30,70,Pt/4l DftAM - 
10,-70.P1V4t CIRCLE 230,80,2 
e003 LET NN-li QO SUB 7997l LET 

qt-tj**" BAvt h.9r»"t RftufiM 
8023 QO TD 73lO*u 



8030 SO SUB 74681 PLOT O.lOOi DR 

AW 230,-20. -PI /4 1 »*LOT :rS3,lS0i 

DRAW -130,-13,PI/J 

B03:S BO GUB 8036 1 RETURN 

8040 QO SUB 74861 PLOT O,10Oi, DR 

AU l2S,:^0,-Pl/Si DRAW 127,10, -PI 

/4t is/a BUB 73ea 

B04S GO BiLtB 903101 RETURN I 

B030 DO BUB 74891 PLOT 0,90l DRA 

y 233, - 24, -P 1/3 

BOSS &0 BUB 905St RETURN 

B03fl LET >»->lj LET nn-n LET pm- 

11 LET q«-"To th« «DUth th« gr«« 

•y &«nlc4 Btil) 90 on flnd on"! 

RETLfitJ 

6040 GQ BUS S048 

B04S LET •«-0t GO SUS 8CS81 RETU 

HN 

8048 90 SL»B 74BBi PLOT 40,34t DR 

AW O,30i DRAW lSO,Ol DRAW -73,40 

t ORAM --73,-401 PLOT l90,S4i ORA 

W 0,30 

9049 PLOT 40, 341 DRAM 0,30i DRAW 

20,0] DRAtii 0,-30l RETUftN 
SOTS 90 S%A 74S0*ul LET vv-Oi LE 
1 HH-ll RETURN 
O06O SORDER 2i tr«C 2t PfWER 4| O 

SUB 494O1 

BOei PLOT 3S,S4'i DtftAH O, IpOt UftA 
W '3, 01 DRAW 33,0) DRAW -3,0t OR 
AW 0,'30t FOR f-40 TO 19CI STEP 2 
Ot PLOT f ,l24k DiftAU lO,Oi DRAW O 
,lOt CftAW 10, Ol DRAW 0,-tOl MEKT 

f 
6062 DRAH lO,Oi DRAW O,30j PRAM 
-3,0< tMAW 33,0) DRAW -3,Oi DRAW 

D.-lOOl PLOT 30,1341 DRAW 0,4| 
FOR *-30 TO 60 STEP lOi PLOT f.l 
4O1 DRAW 0,3l DRAW 3,0l DRAW O,- 
3l DRAW 3t0t NEVT tl OVER tl PLO 
T 70,t60l ORAM -3,0l OVER Ol PLO 
T 63, 14«t DRAW 0,-4 
9093 PLOT 203.1341 DRAW 0,4i FDR 

*-20S TO 233 STEP lOl PLOT f.l4 

01 DRAW 0,3i DRAM 3,0i WAM O, -3 
I DFcAW S,Oi NEXT fi OVER li PLOT 

243,liOi ORAM -3,0l OWER Ol PLO 
T 240,14Ol DRAM Ot-4 
8064 FOR ^-73 TO 203 STEP 20i PL 
or «,103| IMMW 0,10i DRAM 3,0,-P 
]i DRAW 0,-lOt DRAM -fl.Ot NE*T * 
I PLOT 110.341 DRAW C.23l DRAW 3 
4,0,-PIl DRAW 0,-23l FOR f-ll3 T 

128 STEP 3l PLOT « ,34l DRAW O, 
(<fi'l0t<'8)-S3t NEUT fi OVER It P 

LOT 123, 99j PLOT 123,100l PLOT 1 

2S,10ll OVER Op GO TO 8086 

^>8S LET nn-lt LET tnt'li LET ftft« 

li LET qf^'Ydu mirm «t>ndLnq outB- 

tdw th* King* pclAcVi RETUR 

N 

8064 rOR 4-130 TO 140 ^TEP Si PL 

OT 270-*, 54t DRAW O, < U/lOl >8l -4 

41 NEkT ^1 OVER 11 PLar ]^,tOOi 

PLOT 170, 101 r PLOT 130,102l OVE 
R O 

8069 90 TO 8083 
0090 SO sue 809S 
BOVl I Mr Ol FOR f«39 TO )49 STEP 

lOi FDR g«l TD 3( PLOT f*g,93l 
OR«W 3,-3l DRAW 3,3i IMIJT 91 MEX 
T f 

8092 FDR <-43 TO 142 STEP 29i PL 
OT f,103t WAW -2,0l DRAM 0,2t O 
RAW 2.O1 DRAW 0,3i DRAW -3.3t DR 
AW I2,0l DRAW -S,-3i DRAW 0,'3) 
DRAW 2,0l DRAW 0,-Z) DRAW -4,0l 
NEXT f 

8093 PLOT 200, 90l DRAW 0,-3Si OR 
AW --1,01 DRAM 0,23i DRAM -23.10] 

DRAW 0,-23) DRAM -] ,0) DRAW 0,2 
3t DRAW 23,10i DRAW 0,30t DRAM 2 
3, -10, -PI I DRAW 0,-53i DRAW -1,0 

1 DRAW 0,23t DRAW -23, lOt DRAW 2 
a,-10i DRAM -23,-10 

6093 L£T MN-li LET q«-"yau *r» t 
nam* thB King'* pB.lac«}n th« 0* 
nqo*ttrtg Sdall,Sa*t«4 ond tall ch 
•ir th«r« }■ • gr«nd old n*n"t 

RETUflTJ 
8098 BORDER 3l PAPER 2l GO SUB 9 
990l \m. 0* PRINT AT 9,3t- 

"i Fa»» * 
-30 TO 143 STEP 90( FOR g-1 TO 6 
I PLOT f-»g.10Oi DRAW 0,-401 NEKT 

gt NEIST 44 FOR *-l TO 3l PLOT f 



+139,961 BRAW 0,7i NEXT fi RETUR 
N 

BlOO PAPER Ol QO BUB *?990 
6103 LET wM*li LET q«>''ThB rooa 
IV d«rh but you c«n tavl 1 • b 

ody"! RETURN 

eSOO LET U-Ol LOAD -' DATA DUt 
LOAD "- DATA EUi LOAD "■ DATA F 
CI I LOAD "' MTA D* I ) 1 LDAO " " D 
ATA e*Oi LET X-»2(llt LET ¥-^!2t 
1 LET gT-F!3!i OO TO 442 
6670 90 SUB 74H6i PLOT 0,S4i ORA 
W 129,401 DRAM l2T,-40 
Oe73 LET qt-^Tn* path l*«da at^a 
ignt ••■t"l LET nn-lt LET •*- 1 1 
LET twi-li RETURN 
B'fl30 QO SUB T7BO+U 

9300 PAUSE Ol INK Oi PAPER 7i CL 
B t SEEP l,-10i BEEP .3.0i BEEP 
.23^-131 BEEP l,-23l PRINT ■'Honf 

^dvtpnturs »nd« hv^a" 1 90 TO 40S 
O 

9800 DATA 10,9,7,1,2,0,4,9,0,5,3 
,0,7,1,0,3,4,0,1,10,0,10,4,0,3,9 
,0,10,10,4 

9810 DATA 1,7.1,0,4.2.1,0,3,6.0, 
O, 10,10, t ,0,1,3, 1,0,9,3,0,0.10,8 
tl.O,3t6,0,0,7,10,0,0,S,10,l,0,l 
,3,3,0,7,4,0,0,4,2,2,0,2,2,0,0,8 
,7,0,O,».9,0,0,9,lO,0,0,,a,l<liH>. 
0,1,7,1,0,2,3,0,0 

9830 DATA "KING" , -BEAR" ,"QOBL IN" 
, -QOBL IN' , -HOOD-ELF - , "DWARF ' , "EL 
F ■ , "EA9LE ' , 'TROLL " , "eUSROJ AN" 
9B40 DATA ' SmORD "•," FOOD "." ROPE " , 
■kEV- , ftrwO" , ■ SONC-' , -FOOD" , -FISH 
" , -BOAT ■ , ' LANTERN" , " CUPSQARD " . "C 
HEaT- , "CHEaT- , -CHEAT" , ''CuftTAjN- , 
"DOOR- , "-DOOR* ,* DOOR" ,- DOOR- , "DOO 
R" 

9B30 DATA -KILL" , "-,"Aa»e" , "OPEN" 
, 'CLOSE ■-,--, -TAKE - , -DROP- , -OI VE ' 
,-EAT-,-*,-ElfA#1INE- 
9690 LET t*-c"€ABT,- AND iwlJ** 
"WEST," AMD HH-D^r-'NORTK,- AND 
fift-lJ + l-SOCrTM, " fl«D »m-i} + t-UP," 

AND uu-ll*-("DOMN,'- AF4D dd-l}| P 
RINT "•Mlt»-'-)I*l RETLIR}<4 
990O LET ft-<^i FOR n-I TO lOi IF 
«4n,])-K AND «in,21-y TXN INPU 
T INKE^*-''k-| print tab 9t"th» - 
laClfilt IF E4IWX ^''DEAD-BODY-' TH 
EN LET R-M 
9910 NEXT n 

9930 FDfl B-1 TO lOi IF 4(B,U-K 
AND Pin,2>-V AND Dm,4>-0 AND D( 
H,31-0 THEN IN^UT 1NKE¥*- "y " | P 
HINT TAB 9| "th* "iDXHli 
9923 NEKT H 
9930 FOR *-ll TO 20t IF {t<*,l)-]( 

AND D<H,2)^»Y THEN INPUT 1NKEY4 
• "V"! PRINT TAB 9)"th« '*tDttM) 
9933 HEKT Nl INPUT lhKEV*->V-| p 
MINT TAB 9|-r>athln« kip»ct4l- 
9940 RETUm 

4^30 iMti it CIRCLE 40,140,10 
9933 FDR n-l TO Bi PLOT 51,t33*^n 
t DRAW 18,01 NCkT n 
9940 FOP n-l to Si PLOT 3l+n+t,l 
434-^1 OftAH lB-(rt*2),Oi NCfT n 
"WAS FOR n-l TO Si PLOT 3l*>n«t,l 
a4-ni CIRAW lB-<n*2).0i NEitT n 
9970 PLOT 34,133i PLOT 39,149| & 
RAW 3,0 

9973 PLOT 34,1471 PLOT 33,l43l D 
RAM S,9 

99'BO PLOT 33,144] PLOT 32,144 
9963 HETUftN 
4^90 FOR n^O TO |4t (MK #1 Pft(Nt 

AT n,0|" 

-I NEKt nt R€TURN 
9999 LET nn-SJN PIi LET ||«-NN| L 
ET ••-NHr LET 0d-Nh| LET ,M-MNt 
LET uu-NNi RETURN 
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pulldown 

MENU 




■^hls articfe is oil abouf pull- 
down menus, Sped He a! jy, about 
how vou can use Fhem In BASIC 
(with fhe aid of a morsel of 
machine code o1 course). Belore 
I sfarf. let's begin with some 
deflnifJons, 

A menu Is something vou 
normoily gel in restouronts^ 
which lists fhe different choices 
of food! aviailabie to you, 
Computers, however, con't ©ol 
anything except chips. For Ihls 
reason compufer menus are 
oliowed to list not onlv tood, but 
in tact anything that It's po$£ible 
(o iisl at all, When o menu 
appears on ttie screen, what 
you see is a list of choices. 
Usually this Ust Is heoded witti a 
ride Tne computer will then wait 
until you're ready to order You 
make your selection ond then, 
orvce fhe computer iha$ corned 
out whatever fa$k$ it's been told 
to, the menu will disappear from 
the screen Whatever was 
undernea/ft the menu will 
reoppeor ond the screen will be 
as it wos before the menu 
appeared. 

Nests 

Sometimes you see menus 
happening In f\&s^ Whon this 
hop pen 5 lots ot birds start 
chirping for worms and things. 
On the screen you may witness 
one menu Of Intormation panel 
appeoring on top of a previous 
menu. Furl her mo^e. you moy 
then get even more menus 
layering themselves on top ol 




Tonf Baker shows how 
to give your programs 
that 'state of the art' 
look, with this routine 
for creating pull-down 
menus. 

these When all tasks are 
complete you will see the menus 
disappearing, precisely In 
reiwiise order — eoch time 
leaving the $creen exoctly os it 
wos before the porticulcr menu 
appeared wnen ihe finoi Oe 
^rst) menu dfsoppeors the 
screen is os it wos to begin with, 

Thi$ suggests som© sort of 
STACK, because the first menu in 
becomes the last menu out. We 
ore icmillar with ot least three 
stacks already — the machine 
slock, the CQlculotof stack, and 
the GOSU8 stock If we wish lo 
create yel another kind oi slack 



iltllt we must fifst of oil decide 
wfwfe to put It. 

What I propose to do In this 
article is to provide a 
comprehensive machine code 
program with access points to 
moke most of (fs fund ions 
ovoiloble to BASIC It this is done 
then It moons thol nested menus 
ond intormation panels moy be 
created and recalled using onfy 
simple BASIC statements. 

EssentioMy, thid menu idea is o 
very simple one. PUSHing a 
menu consists ot (1) storing the 
contents ot the screerii portion 
which lies underneath the 
proposed menu position; (2) 
printing o list, with a title ond O 
pretty border, at the designated 
position; and (3) providing some 
means ol allowing the user to 
choose one of the options. 

Alternotively we may wish to 
use step {1) only or steps (1) ond 
(2) only, to a How lor a variety of 
types ot Information panel, os 
well OS lust the stondord kind of 
menu. 

The reverse process^ that of 
popping o menu, hos only one 
step, the contents of the screen 
underneath the menu must be 
restored. This will cause the 
menu or information ponel to 
disappear from the screen. 

Obscure RAM 

Fof this program. I have decided 
to use a llttreknown ond 
seldom-used region ot RAtvl \Vi 
which to store the stack of panel 
information, tt is possible to store 
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intormaNon SfTWEEN the BASIC 
progrom and fh© variables area. 
This region has the tollowlng 
advantage^: [^] It is Impossible 
tor tti© slock fo grow loo big — 
error 4. Out ot memory will 
occur if too much menr^oiv is 
asked for; (2) it vvlll not overwrife 
oav mochlne code (or in tact 
arTvf*h(ngJ; and 13| the 
Inbrmotion will not be erased 
by the ROM between BASIC 
sfatements tos the workspoce 
would be). 

Mv new stock grows upwards. 
Figure one shows o single stack 
entry diagromatlcoily Note that 
each stock entry moy be ot 
vorioble length As you con see 
trom ttie dtagram the print 
position and attribute cotours 
Ore oiso slacked, so that wherli 
the menu disappears prirtting 
may contiriue as riormol 

Tne tirst two bytes of 
intormation store the address on 
the screen of the current print 
position Note fhol this oddress is 
stored HIGH BYTE FIRST, This is 
unusual in Specirum machine 
code, but is done tor o good 
feoson. Remember thai to Itie 
leti (in the dtagromj ol the panel 
Inkif motion is the BASIC program 
itsell. The RUN ond LIST 
commands must know where to 
stop — it would not do if the 
panel fntormalion somehow got 
confused with program The first 
byte beyond the BASIC progrom 
must be in the range 40 to FF, $o 
OS to distinguish i1 frorrt c 
program line. Putting the high 
byte first ensures this. 

Notice also that the very last 
byte of panel information ho$ bit 
7 set. This loo is lor a reoson. The 
machine code program must be 
able to tell whether or nor the 
panel ilock is empty, tf, directly 
be^low the var^obJes area, it finds 
a byte with bit 7 set, then the 
stock is non-empty. Note that if 
the slaci( WERE m foci empty 
then the byte directly below the 
voriobles Oreo would be GO 
[enter] which of course has bit 
seven reset. Once the principle 
ot the ponei^ information stock Is 
understood, the rest of the 
algorithm Is boringly straight- 
forward. There's a lot of it, out this 
is because there is lots ol work to 
do - not because of ony 
untoword complexily, 



to ckKip iT>*nu tfock e<nti>«iv 
lAMOOMtn in* MCUM 

kj cnHti» mioffnotion panel 

10 s..il?Uli* ni«f1U pO^'Hvi .«h 'hCjuf Ct'^''^\^t'^ 

AAMOOHMt UM MPJiHtl: PIHNT ' [cafilr^l r| ■ ttiLno ' , dnnq > 

Ta cri>'a!t> Twfru pqnel ond qMow chp^ce c^r o[>iiori> 

LIT varkibl* = UM MfHU: MMT ' [coMfotTj^ ftfttig ' , •Mfkg ' 

lo u'^do H 'T\<tn\j Qi ml^rruifion panel 
■AMDQMqi VS« HCHVOf F 

EC 

LET MrtdU* £ Utt MiHUOf r 

(ItM totnn COM will oiugn iti4 iifliiabi* *•!*< •> ih« mtfiu tfOCt ^ 

now #i>npty, c* vnm 1 Dttwrwi*) 

%onlK]l " may ^* *ilhm M v-cootdmam. ■'CooxMikM' 

ink: colour 
KMOMi iiniui 

P'LASH iKltui 

' [I J * m»ont io(9iiso«i tmi mat b« m^tatut" 

'I I * means tn t*oO ofw nhisl tM kFiclyd*d, maw 
Ol* opltonal* 



Pl0U» 2. Mm m t OfHiwiMnKli tot manlpwtallng nwrHH. 



Back to BASIC 

Let's look at the BASIC now. How 
does It operate? Figure two fists 
the five new staiements whicti 
ore ol lowed Note thai fhe 
middle three hav« rather 
compllcaled syntoxes. To begin 
wtih each ol the three 
statements is In two ports, 
seporated by o colon The 
second part always begins 
"PRINT" ~ but this is not a PmNT 
statement — It just looks like one 
You may lotlow the word PRINT 
by on optional number ot 
controls, which may specify the 
colour of the menu (eg PAPER 6}; 
or the position of the menu (eg 
AT8.8;) In the case of USR PANfl 
you then hove to specify the size 
of the ponef — first the height, 
then the width, seporated by a 
commo. In lh© remolning two 
coses [US» f^PANEL and USR 
MENU} you tiove io supply a lisl 
of strings. The first on© is the title, 
and fhe rest are fhe choices 
available on the menu. 

You dont have to specify the 
menu size once the strings are 
listed The machine code will 
work thoi out for itself [le height 
= number of strings + 1; width 
= maximum length of string + 
2). Although the syntax looks 
oompiLcoted at lirst glance, in 
fact it's remarkably eosy once 
you're used to it 

Figure Three Is on example 
BASIC program. It doesn't do 
very much, apart from show off 



the menus. Each feature Is 
demonstrofed of least onca Try 
it — ifs very interesting. 

You can use the BASIC 
statements In your own 
progromi As o guide — you can 
CREATE o menu with fhe iET X s 
USR MENU: statement, followed 
by "PRINT ■ and o list of strings. 
You dont have to use X of 
course — ony vorioble will da 
From then on, in the BASIC 
program, this menu will be on 
the screen, ond X will be 
assigned with 1 if the first item 
on the ijsf wos chosen, 2 il the 
second Item on fh© list wos 
chosen, and so on To remove 
this menu from the screen you 
should use RANDOMI2E USR 
MENUOfF Alternatively, it may 
be the cose that X has been 
assigned with zero — 11 this is so 
il means that the menu hos 
been abandoned, and has 
already been removed from the 
screen 

from o user's poinf of view, 
when you ore confronted with a 
menu you must manipulate the 
bar cursor to the oppropnaie 
choice using the UP and DOWN 
cursor keys, ond then press ENTER 
when the cursor is In the right 
place Alternatively, to obondon 
the menu altogether, just pres* 
DELETE 

WeEL that's all from me for this 
article Aft this talk about menus 
has made me hungry Excuse 
me while I make myself o 
mlcrofych supper, 
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i;r®sshki: 

Details of the newly founded National Computer 
Club in this months mallbag. 





Nationwide Club 

Pf^ftiaps ZX feadors wootd tw 
'ereiled to know about tho 

i^C0ni iotmouon o! Tfto 
Hationai Comput»r Club. Many 
magaiin^s havs rrntved towardi game 
ploying and away from feat comput- 
mg. Ufitottur^ot^ry. n>cQiised comf>ufer 
aiubs have, all too ailBti, don& ttje samo 
thing. Oons^cjuentiy. comput^f hot>bY- 
ists have lertdsd to drsti away and thetf 
«itpmtiS0 ho$ gone witt% m&m Jhis hat 
iatt large numb^ ot enti^usiQst$ witfiout 
the personal contact wilh othet enthuih 
ast$ that pfogwiiion and development 

the Nattdftoi Compulw Club (NCC} 
tt $e0king to /St the gap by providirtg 
alt the benetfts ot o focat computing 
Club but on o noiionwids scote giving 
members the bonetit ot personal con- 
loct v^lih o tatge poci ot knowledge. 
expeftls& and enperiencGi 

Our Pim IS to produca On 
BftvifOfim«nt, within tf^e cluh where 
m^mbefs con contacf one another to 
tind solutions to problems, answefs fo 
queries or to form computing relptton- 



ships with other. Hko-minded. memt:>&fi 
The Club caters lor Oil levels Ot 
erxpertlse from beginn&fs to experts and 
iof oil machines — &vn home bulft This 
is important because we view comput- 
ing OS compuHnQ ' and not "Spectrum- 
Ingl "Commodore Ming' or even "Beeb- 
ing". No durespect intemied since most 
ot us limit our computing to just one 
machine, butintere^ within theovefaii 
tertn computing', range trorn Basic 
programrning right through lo mocmne 
building and o great deal of intotma- 
tion and programming (with modifica- 
tions} Is appiicobie to all machines, eg 
address decoding, machine code tiow 
ctTarts, etc 

The tiCC IS a i^omputing' club and 
therefore eaten for all computifig 
interests Of course a Spectrum user, 
thinking of buying a parficutar pro- 
gram, might want to hear tt:e vtews ot 
cttiers who oiready have the program, 
in the NCC he can ask them. I should 
odd that tt}e excellent hobbv ot games^ 
wtlting t$ o port of the NCC but games 
pioying, on its own. is not However. 



plovers who wist^ to move info comput- 
ing are very welcome 

The way that memben make con~ 
tact with others, wheff^er lor help or for 
co/riputing retatfonships, is through our 
monthly bulletin which is tor the tree use 
ot rnembers^^ included In it are: soles 
wants, queries {could be difficulties or 
geni^raf tnterestf. general projects, items 
ot interest such as utitity toutines, 
iecfyniques, etc and whatever etse ttie 
members would like to say For instance 
sometxfdy rnight need the pin-out ot o 
particular logic chip He could ask for 
It in the bulletin and other members 
who iust fioppen to hove that informa- 
tion would send It directly io him. He 
might also have stated what he is 
doing, etc and astted to/ others who are 
doing the same to get in touch tor the 
sharing ot information and mutual pro- 
gression, 

Ftnalty. for a mere Wf, I would be 
pleased to send further detaiis ot the 
NCC to any reader ot ZX. 
Contact: pftiltp Craven. NCC 2t2 
Dudley Hill l?OOd, Bradford BD2 3DF 



Calculating 




Ton! Bakofi machine code 
colculotor series has been 
vety erttigtMentng, even 
thougtt the references given to loca- 
tions in the ffOM do oof oppty to my T/S 
206$. 

I am writing because there' is o siight 
error in the port 4 ot the series Every- 
thing that has been said ol>out the 
machine code calculator or other 
ROM routirtes is accurate tor the 2068 
as w0t) — otter odiusiingior the diHerent 
locations of tpie routines. However, the 
author on page 64 (OcK>beff mtggests 
that it is not possible to deHne the 
factorial tundlon with a BASIC Oif fN 
stotemerjt. W&ll, the Spectrum or the 
20AS is a mochme dt many surprises SO 
perhaps we should no* be too shocked 
to discover fttof Indeed we con use 0£f^ 
fN to define tho kx^oriai functiofi using 
only BASIC 

me technique used tor this is called 
a recursrve function detihition. 

The ioiiowtng stotemeni witt define o 
tuttction whoss value — il tt^e argument 
isopositl^^ integer -^ is the factorial ot 

K. 

10 D€F FfVI f{N} =:M'VJk L(('¥N ffN-lf^l" 
AH&H>if+'+1'T Off N 1 

Similarly, it is also possible lo define 
the function fS ttujt he mentions monly 
BASIC or a function which does whof 
II^SJR does on other computers. These 
would took as toilows. 
1& Otf FH Hfxs,xf=rx$ ANP 

x:>=.5}+vjkLS crfN Fsixijc- fr and 

J^ Off FM f{S,Ji i,B$} =S '(A $(S JOS -t-LIN 
t$-it=B$}+VAt ({"FN t{S+i,A$,B$}" 
ANDS+LEN BS -- =l(M Ai($ TOS+ttN 
BS-H<^ >B$}-*-"01 



for FS and f I suggest you see part 
4 of ttie machine code calcutotor 
article. The function fN i(SAS.B$) has as 
its yolue the locatton of the tint 
occurence ot BS in A$ after the Sth 
character, for enampte. W t{3,ZX 
Computing", "put J is 7. since thesttino 
"^ul" can £e tpund sfartirtg w>th th^ 7th 
character in '2Sf Computing''. H I hod set 
the number at B instead ofX '^^ answer 
would have been O since "put" does 
not occur storting with or after the 
eighth character 

This Is ftof to soy that defining joch 
funcflor^s in BASiC is ttre way logo - the 
function definitions above are pretfy 
sfow if some of the numbers or brings 
are large. This is because finding the 
factor lal of iO using the above function 
kK It actuaity has to evaluate the func- 
tion iO times Atsci onemi/si be caretut 
with recursive functions to make sure 
that the function will reach an end 
eveniuatty Finally, becouie of the way 
the Spectrum and 2068 hondte recur- 
sive functions the function calf fnust be 
the last thing evaluated. 

Keep up the good wortt with your 
tine magoiine 

Steven V Gunhouse. Winsct, Ontario 
Canada. 



Pen Pals 

I own a Spectrum -f with 
Microdrive and I wish to 
contact other Spectrum 
owners to exchange inlormaiion and 

pfOgrOmSr 

Natner Naft, Cairo Q, 8-33-307, 

Baghdad. Irod- 





nejuvenatlng Your 
Ribbon 

Printer ribbons seem to cost a 
smalt fortune these days, so t 

decided to try ttw services ot 

a firm cotled ALADDiNK. who re-ink 
fabric ribbons The prices vary, my 
Epson 6X80 was£2iS. which I think was 
atfout their top price, a saving of over 
£550 on the price of a new one hi4y 
ribbon was returned within a week, weii 
inked, and accompanied by a 
peisonatlied order form for my neiri one 
It you want to give them a try. they 
will ink any ribbon tor £200. ond Send 
It back with a quote tor doing the same 
make and model in ihe future 
Carol Biooksbank. Coventry. 

Aladdink. 4 Hurkur Crescent, fyemoutft 
Berwicltshire TDid SAP. Scotland. 



Zebras 



m 

would III 



I have a Zebra disk system ttiot 
I use on my TS206S. both of 
which have romswitches I 
' like to team morei, or exct>ange 
Ideos, about the Zebra {Portuguese} 
with other owners. 

As tor as i knovK my disk Interface 
romswifcti may be the first i^itskir}d and 
It makes changing from Spectrum to 
2068 a snap Would you pt«a$9 pttrtt thU 
to help me find some intmreO^d Itbro 

OtHffWfi 

f^ti Diederich. 312 N Bailey, Jackson- 
vitte. Arkansas 72076. USA, 
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It this m^imory sawlmg fo^ 
adventurers is oil very well, tout 
what about Itie rest of us! " i tieor 
ZXC entt^usiosfs say, Well, hete'i 
o memofv saving routine jusi for 
you (ttiough I ^usoect the 
Odventurers may t'nd a use for H 
OS well}. It's called ' Fastfde". and 
JiS a system foi holding 
miormatlon. in any torm. m o 
DIMerttJoned st^lr^g o1 4^.000 
choracter? with a ma chine code 
routine, seofctiing ot obout 
50,000 ct^oraclers per second to 
©Ktrocr from if ttis intormotion 
required and print to screei^. 
Wittiou! turthier ado, let's gel to 
woric 

Type In rtie mac time code 
looder, Progrcint 1, RUN it. and 
enter ttie numbef^ from Table A, 
reading across, the lines. As you 
enter eacl^ number it will be 
displayed so you can keep 
check, Note any mistaitesi, and 
correct them at the end with; 
POICl addr«»t, correct numtwr 

Now NEW ihe mactilrie — your 
code is sate above fiAMTOP — 
and type in Program 2. Ttii$ is 
thie driver program and must be 



entered eKOClly as printed tot 
reoson$ tl-iat will be obvious 
Jater. Note thoi the -STOP " in 
tines 10. 1010 and 2000 is the 
token, and is entered in symbol 
shit) mode. 

Remember, Fools rush In 
where angels feor io tread", so 
polish up your hala and SAVE 
the program and CODE, jus) In 
case ot mistakes with: 
CLEAR: SAVE "tattfile" LtNE 
9000; SAVE '*FastCODE" CODE 
693d3,111 and VERIFY both parts. 

Now you're ready to try it out. 
Type RUN [ENTER] and The mertu 
will appeor. ftie options are 
chosen by pressing the 
appropriate number (If you gel 
on error messoga and you may 
OS there ts a minimum of error 
tropping to make as much 
memory as possible available 
lor the liie, restart with GOTO 100. 
never ftUN]. this is what you can 
do: 

i. Entry 

This adds on entry to the tile, 
provided there is enough space 
(You're told how much space is 
(ree each time). The maximum 



Jump to the next iine (three of 
these in succession would leave 
a blank line within on entry at 
a cost of only three bytesl^ 

Make a fite to experiment on 
using the fore and surnames of 
your fomily After the fast entry 
pressing Just ENI£R will return you 
to the menu, 



2, Search 

Select Option 2, and answer the 
"Key?" prompt by entering the 
word or phrase for which you 
wish to sedjfch. The machine 
code, which incidentally 
originated from the good old 
dO¥5 of the ZXSl zips through 
your fiie^ PRINTing out all entries 
which include thot key Atter 
eoch. the prompt "tease?" wit! 
appear Pressing "y ' wfEi erase 
that entry, "n" wjli continue the 
s&ofOt\. On completion the word 
END wi^l^f be disployed Pressing 
just ENTER will return you to the 
menu 

Try the tollowino with your 
"names" tile-— 

a) Enter a forename — only that 
name will be displayed. 





INPUT lenQlh Is obout half a 
screen (Rememl^er to restart wEth 
<50T0 100 it you get on Out o* 
Memory message) If you wont to 
save space, but avoid tilling out 
the ends of lines with spaces to 
prevent word splitlina use the 
PRINT comma trick, R)f those 
who missed the earlier ortiicles 
this i$ whot you da After typing 
the lost character you want on 
the line get into £ Mode, hold on 
to the Caps Shift key and press 
6. toliowed by 0, The cursor wilt 



b) Try the surname — all entries 
with that surname witf appear 
cj Try "Bioggs' (assuming that's 
not your namef) — just the END 
message will oppeor 
d) Try o Single letter that you 
know is in the file — any entries 
which included thot letter will 
appear o% many times as they 
contoin the letter. Fof exompie^ 
John Jones would oppear twice 
if the key were J o or n, but only 
once if s were entered The 
motot ot this exercise is that the 











' PROGRAM 1 ] 




10 C 

55374 
f ,i : 


LEflR 55262: FOR / »6S£ 
; INPUT i ; PfflNT f ,i : 
NEXT f 


63 TO 
POKE 
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moT© specfflc the kev used, the 
more selective the routine 
becomes. So it you were using 
the progfam os on Indent to 
magazine articles It would be 
better to fetefence Spectrum 
progrom^ as sp1. rather ttian just 
3p, o£ )n the lotier cose any 
entries where on 5 is followed by 
a p woiiid be displayed, 

3* Save 

The whole basic program and 
ttie var rabies is SAVEd. Whv not 
Ju6i the data array? Becouse you 
also fieed The values held in 
other variables, tor example the 
file pointer, n. After VERIFying 
you will be returned to the 
menu. 

4. Lood 

U*e this option to IDAD in an 
existing file tor searching or 
updoting. Existing tiles si^ould 
only belOADed in this way for 
interroQolion Don t be tempted 
10 Jusf lOAO in o SAVEd file 
directly as Itwili probably croshi 

5. New 

This clears the file by RUNnino 



Clyde BIsh presents a 
memory saving 
'Fosttile' routine. 











[ PROGRAMS ^ 


1 


le 1.ET & -PI-PI &m tft^M^AL "31 

^ ^%n ptttJSL -ABOftS-i LET 1.4 

SN PI LET pfiil." STOP '■ LCT n 

■WflL "i" LET *i»yHL 'IM" LET « 

.iJflL -iiftfte" LET hl-LFHL -S^JflTl" 

LET *a.il+l 

lee CLS P^KtlMT ■■OPTIOWf -1 t 

NTpT- a AEOftCn 3 5AUE *. lO 

CIC- ■• -H HEM ■• PPUSE CS> ClS OO 

TO K'flL lNnE^ft*yflL ■ie»e--h nN(? 

IN«ri'f.( 6" > «-n 
1000 CLS PBINT PjftL 'AeOai ■■-!>, J_ 

SPPCE* LEFT INP LfT Eftira Lt 

NE ni If n *!■'"■ THEN G-O TO h 

ll»l*l ^ET ri.rii. " STOP ■ JF LEN 
nt 'JfSL, 't(!*«l&"-n r^t^ PHIfIT -FIL 
E CigEPLOflD" POUSE fi 00 TO. tp 
1(J15 _ET P»iP TO fitLEU n*i.nt ^ 
ET n-n^LEN ni (jO TO i,tflL "lOBO" 
JOfflfl IMPUT Kev**' LINE CI 1.ET 
■ tpcfi* STOP " P04^E U'Al 'BJi£ft3' 
,g. pgK.E Vftl. -flHaS*" .* 

ill* LET p.usp ypL -sftaftf IF P 

D fllN^ p«fl THEN CrO TO '■'AL 'alSO' 
ill6 PfllNT "END' PflLPSE 60 T 
h 

aia^ LET pap -I IF p|ipi<>" STOP 
TNEN 50 TO MOl 'aliB" 


ili*. LET »>^p.|. 

liiS LET piv*\, t* biipp-:- JTOC 

The*! PPINT tisip<, CO TO yflL 
iJi'f" 

ilSe PRINT BO tj-in* *fll;M P 

iMPijT IF IMKET*;. -y ThCN PP 
JHT 00 TO i/ftL ■aiiO' 
tl*0 CiifJCiOTilZE ip + i*^*k.(«L *a ' 
B-OKiE '.;flL e3363".PEE*. 11 POfE 
UiiL ■■S5364 PEEK iJ PflNOOHJie 
fL-p> POKE L'flL "fiSJee- PCEi- tl 
POp^-C VfiL ' 6B3ft7" PEE^ If OflNt-OH 
I2E i**w«!,'flL *S'-p POKE L'AL €5 
J69',P£er: jl POnE yflL 'SS?^^ ,P 
CC^ IE PflNPONlIE USB <.'«L esjtf* 
fcET r«n-<pi.9^Ni ti -j ' PPIN^ 
53 TO '^HftL 'SllS' 

:oi9e iNpyT ■■c i non*-*' .n* srtu-E 
■-.i ^iNc h, PftiNT - yei^iF'' ■ ui 

CIF, 00 TO r, 

iOCO INPUT ' fi ttTHBit-jftft Laft& 

?eeo BUN 

iiSBO CLCflP '.'SiL ««***" lCPiC- ♦■■• 
^^l^ Tn-cOtiE COC-E PCKE i.'m. " 

i-i'S^s ■ , ,'flL 5^' eopJiiEP uflL "*■■ 

PUf* 



The program '\% essentially the 
same as the cassette version 
except that the Intertoce 1 ROM 
takes over rrtuch of the donkey 
work and, ot course, speeds up 
the LOAD, SAVE and VERIFY 
routines. 

The tile array bSO is set to a 
length oi 29000 characters This 
lerigth enables you lo hold three 
files named a, b and c on a 
clear cartridge, plus the boot 
progrom [which sets everything 
running] and the machine coda 
giving a totai storage oi 87000 
characters, (1 also allows for a 
more user-friendfy program with 
single key-press control^ not to 
mention avoiding ar> encounter 
with the infamous in^terfoce h 
ROM bug which switches on 
your microdrive pefmanenliyl Of 
this does ever hoppen do not 
power-down, Vou may lose data, 
Surprisingly, it Is better to pull out 
the cartridge lirst whilst the 
motor is running!). 



Type in the machine code as 
previously described, then NEW 
and enter Progrgni 3, t^ow to 
prepore Ihe cartridga Formal 
the cortridae as described in 
the manual, then RUN the 
program. It will stop with an 
error message, Fear not. soifh he 
Ail is well. Enter os o commond; 
LfT ni = '^"; GOTO 100 

The menu wilt appear 
Choose 4, then press "o" in 
response to the "Filename?" 
prompt. The microdrive wilf run 
much longer than usual os it is 
trying to erase on, of the 
moment non-existent tile. When 
the menu reoppeofS choose 4 
again, and this time press 'b". 
The third time Ihe menu oppears 
press 4 then "c "- 

Now 8J?EAK out of the 
program, NEW the machlnei ond 
type in fhie boot. Program 4. 
Sove the machine code sHIl on 
board <:^'(\<i the boot program 
with; SAVE * "m";1;"run'^ UNI 



thie program and resetting the 
arrays. 

ir would be nice to exiain how 
fhe machine code operates^ but 
OS usual space precludes that 
opportunity. Suffice W to say thot 
the routine compares what is 
held in aSO in the VARS area 
with whot is in bSO It is therefore 
important that you make rvo 
alteration to line 10 until offer 
DIM bS(40002] or these arrays will 
nol be in the correct places in 
VARS for the routine to find them. 
If you otter the length ot the 
program you will also need to 
reset v to a new value by 
PEEKing the VARS system variable 
using PRINT PEEK 23627 + 256 * 
PEEK 23628. 

Fasttile (Microdrive) 

And now, tor microdrive owners, 
a version oi "Fostflie" espec laity 
tor you. 









\ 


: PROGRAM 3 \ 




1# LET n-a OIH 

tl£l' LET b|il! ■ " 

■*3e7e LET »^a-ii* 

le* CLS LET i.a 

.11' "OPTIONS- " 

flPCH IIP PrinHf 1 " 
Stftt-n 1 ■■ ■■* SflwE" 

ELE-C" 
110 PAUSE e CLS 

* IF (ir-l" OB «| 

lae fit TO' UAL est 

iOa« CLS PPINT £ 

; LEFT- INPUT Er, 
' i*ny ■■ LINE Ct 

M eo TO j.Qe 

I^X'a LET «|at«« ' 5 

i|'j«0ei2-n THEN PR 
i-ET c|. f," eo 5 
■ Li. *d r. (tu r i it 

■..-■,1 SO -0 9«l(l« 

iisi; lI;t fri>n TO n 

ST n mr\ .LEN ■• OO 
aO0« LET 1-3 
J^IO CLS Tr^ljTT ■' 
LET iSi:;l + -' STOP 

jffio pot«E asacj t 

3B3e LET tiPUSP 652 

P -n THEN QO TO 30 

3U4e PflINT ■ -END 

MEU FILE"' Pftt 

f HENU) ■■ i# t* S 

Hi' PPUSE 0- tCT 

(14 n- THEN SO TO 

3*45 IF tft.'-| ■ TttE 

3©4e LET nf>c« ffO 

3©fte LfT p.p-1 IF 

THCt^ GO TO 3e«B 

30?e LET p>p«l XT 

ThEW PBIHT H».b 


STOP " LET hi 
1 

PfliNT F| LI 

t EHTR^-' ■■* 4E 
■J SCflftCH 1 19 

' "5 LOfl©" -6 & 

LET tl-INKET 

i e- THEN S-O T 

'. fg- lENTfifi i9 
IF ft* " ■ THE 

TOP IF LEN 

IWT O'.iEPLOflD 

UB 1005 epiNT 

•,Ktn <'«,h«M *r. 
4LEN tf.' 'tt L 

MV'> LINE El 

aofc esi'Ci'C 

65 IF p .0 mix.' 

F FlLf" ■ '-LOflO 
i # .e,t ' '■ Ift * 

tl-lN^CTl IF 

H SO TO 4CC? 

TO SOlO 

t«(pj 4 J" STOP 

el ipi < '" STO^ 
|pp> . CO TO a 


300^ PRINT mi ' 
HEW PBINT ■ ■' 5T( 

200 NEmT i Pfll 
■3S»0 SO TO 3«3* 
4000 PPINT "Filll 

-ET ri«IrjfET» 
40e- EPSiSE '■■■.! 
,!^i _jNE lOe 
4310 L-EfilF/ * • 

THEN CO TO saao 

4fli5 IF Cft* ' T. 

4«i&0 00 TO ie« 

Si^SC PPINT ■ i 1 
C LET fit«lNKCi-| 
SCIO LOBC' *'•••■, i 
*«00 CLS INPUT 
LET «|.t|4-' 4T< 

J POKE f^5?e4,Q 
4010 LET p.uiSP «1 

P 'f\ TmEn: ISO T6 i 

sajo ppir^T ' ENj 

TO 100 

eeso LET PBw^i 

' TflEN BO TO SOI 

sees LET i >p+i 
ei"^e LE' p«P*t 

HEN P&IMT bl 

4J3a epiNT fte ■■* 

IHPliT IP iNrI 

iNT &g TO ** 

eiSO LE^ ■-■.PEE'i , 
jeaft PBNtONIZE , 

e5363>PC£* HI 
a B«NC'OnIiE Hn 
PEE»> 11 POf E « 
r.C'MIZE 1 *u**gn 

f 1 PC'* E 653.7e.l 

re use sssss lf 

PINT so TO 61 


IF iNflEP^t T 

3P f»OP p.l TO 

JSE e ao TO i«e 

Mlf' PAJSE 
n« SAVE «'•' 1 
l-n« IF t ft* 1 

iSn AETUIRN 
l«n>*t'>'. PAUSE 

ni CO TO :oe 

-HlV^- LINE ;| 

30 ■■ eo^E ftsasj 

jses IF f « Awe 
iase 

^ ■ PflySE P 40 

IF bli'V JTOP 

so 

If PSipi ■■ STOP 
.pi SO TO 6070 
r*tt'' POU5E « . 

•■■' * .. ■ V Trie** PP 

10 „ 
!3«T*;5fl.FeE^ 1 
'P4ltwtA9> PO^E 

-pi PO^E ^ r :-':■: 

;6' PEEi- li - -I-' 
POI-E eSSfi -rr- 

PEE*- 1* Pi^'.- -; 
r n»fv-if»i-i, !- 
910 , 
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Le fl 




















221 


42 


75 


92 


17 


12 





221 


25 


42 


75 


92 


17 


44 





25 


94 


35 


36 


d. '■-• -' 


237 


91 


ii'J'rl 


254 


167 


237 


32 


66 


77 


42 


75 


92 


25 


17 


49 





25 


221 


8S 





122 


237 


177 


234 


:-<F, 


255 


237 


67 


23^ 


254 


201 


221 


229 


229 


221 


35 


221 


36 





122 


254 


226 


52 


22 


42 


75 


92 


■1 "Tl 
J. f 


49 





25 


235 


225 


221 


225 


167 


237 


32 


34 


23Q 


254 


237 


75 


239 


254 


201 


190 


32 


■-3 


35 


24 


218 


225 


221 


225 


24 


196 


33 


143 


96 


-I 

J. 


4 





17 


145 


96 


237 


176 


201 





10: SAVE ♦ "trrrli-fatlCODf " 
CODE 65263, Hi (where "run" Is 
the three letters, not the 
Keyword j, VERIFY bolh porfs and 
there you are. 

To use fhe system, RANDOMIZE 
USR to reset the machine, fhen 
press RUN (Enter). The tjoot will 
iood, fhen LOAD in the code 
and file a (which is DIMerrtloned 
but empty). 

Ihe menu is essentially the 
same as t>efore. 

The ENTRY option will 
outomoticaffv SAVE o tile when It 
Is fufl. and Invfte you to tOAO in 
d new f[fe to continua 

SEARCH gives a printer option 
(by oitertng the stream) as well 
as to fhe screen, The search con 
be stopped at ony time by 
pressing a letter A return is 
made to the menu by a second 
press. When the end of a tile Is 
reached there is the option to 



continue the se^irch with 
anothef tile (otter SAVEing The 
existing one it updoled). 
Aiternotivety o return can b* 
mode to the menu. 

Ot>viOusiv with SAVE the 
existing a. b of c tile is erased 
t>efore the updote is SAVEd and 
VERlFVed. 

As with save, the filename tor 
lOAO is a singfe letter 

The DELETE option is now 
seporote, but operates as before^ 
The key is searched lor with V' 
to erase, "n" to leave — you may 
hove more than one entry with 
that Itey — and Ente^ tor the 
menu. 

This routine will, ot course, 
seorch through ony intormotion 
in bSQ to locate a key ond so 
could be usee m any situation 
where tost retrieval is required. 
One such use would be 
vocabulary searching in an 
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adventure prbu see, I didn't leave 
you out!}. Alternatively it could 
be used to seorch tor words 
ur^derstood in an *'Elisa"type 
ppoorom it eKperlmenf with A.I. 

rn show you how 11 could be 
done and then you can Inrprove 
on it 

Hove a look at Progrom S as 
you read what follows — 
Line SOO: reset vorlabies ond the 
arroys you've seen betora 
B3lh Ri we need loter. The 
program will stop it you've said 
"by©" 

840 the user response goet inio 
i$. A suitably cutting res^Kiriss ti 
printed if this is a null string. 
t$0: the input is printed to 
screen with a leading capital. 
SMNt61 spaces In the input 
siring are replaced by STOP 
tokens, plus one ot the end. The 
counter n is set to string length 
+ 1, 

U2: Now to business! The data is 
RESTOREd. Look ot Line 9O0 for a 
moment You'll notice a 
sequence of word, phrase, 
phrase tripled In essence the 
routine takes each response 
word in turn and searches tor a 
motch in kS H orie ts found fi*. 
p > AND p < n] then one ol the 
phrases READ along with k$ and 
held in xS ond yS is printed. 
Which. Is determined by Rl 
$82: it the seorch faHs through 
the loop, no match has t>een 
found as one of a sequence of 
general answers is given. 
&65 If too many general answers 
Ore given then o request is 
mode to Chang© the subject. 
900; this Is the first example of 
mony DATA linesk You con 
produce the rest yourself but 
remember fhree things: — 

a) the items must be in threes — 
keyword, phrase 1, phrase 2 

b) the order of keywords In the 
data list is mo«t important 
Common words must be ot It^e 
end with less likely ones at the 
beginning or the latter will never 
be found. 

c) my original program had a 
vocabulary ot 100 Keywords tf 
you want more or iess you must 
change the number ending the 
FOR statement in line 862:2 

To endt here's on idea for an 
April Fool program to catCh Out 
an ardent A reader i^ know Its 
early, but it'll take you thot long 
to sort out the DATA*), Have o 
simple arcade game on board 
as well, with a timer line to 
switch control to your "chat" 

Srogram after a given pertod 
Ise the Fi?AMES system 
variabiej. too could then hove 
Itie machine do a toke "reset 
crash" (Use paper 0. fhen PAPER 7 
with your own PRINTed COpywrite 
notice) followed by a 
reincarnation and on screen 
communicoton from the 'Spiril of 
the Machine" offering lo have a 
chat 

See who you can catch! 
Good tooling! 
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AND 

WAmtiS 



The concluding part of 
TonI Baker's Windows 
program. 



^_ast month we began 
OMperlmentlng with wtndowsL The 
lliting continues . . . 

As a demonsfrofion. ttie extra 
program WIND DEMO which \ve 
ragged ori at the end at 
address B544 wilJ open o 
window twenty-tour squares wide 
by eight squares high, 
positioned AT 2.1 (ml olive to the 
whole screen) with yellow paper 
and blue Ink. Furrherrrvore, tt>e 
window will be a SLOW window, 
so word^ won't ever be cut In 
half, end although the standard 
charcter set U used^ Ihey are 
defined 1o be i&f&n bits wide; 
not eight, so you get more 
chorocter$ thon you would 
normally Running the program 
once will open the window ond 
aftoch It to slreom tour. 



rhereotfer PRINT 4 will print 
onto the windowL 



Follow through 

For Ihots of yoti who wish to 
follow the program through and 
understand how It all works, Til 
tell you that the program starts 
running Irom location WINDOW 
(address B4F1) with the A register 
containing the character to be 
printed, wnenever RST 10 is used 
with this channel. 

Oh — incidentally — while 
we're loHcing obout the WINDOW 
routine, toke o look at Ihe four 
Instructions following the label 
WIND_CTRL- The CALL instruction 
corrles out tfie control code 
function, the POP Instruct ion 
restores the control character to 
the A register, and the RET 
instruct ion terminates everything 
— the routine has finished — 
control will then pass back to 
the RST 10 subroutine itse(t, and 
then bock fo the PRINT statement 
which caused ihe RST 1D to be 



used. 8uf . . . what's this AND A 
Instruction doing iud belore the 
RET? The comment be^de Ihe 
Instruction reads 'Reset the carry 
llog". Why? — Surely everything^ 
lihished now. We shouldn't need 
to worry about flags should we? 

Unforiunateiy we da You see 
when a control code such os 
PAPER 4 or INVERSE 1 ts used In a 
PRINT Statement then the 
Opproprlole control codes Ore 
sent to RST to lo be carried out. 
The PRINT routine expects the 
carry flag lo be reset on return 
from »uch o routine, and will 
produce the error messoge "C 
Nonsense In BASIC if this is not 
the case 

Next month I'll give you no 
less than two rtew channels: a 
modllied network channel for 
owners of the ZX Interface 1 
which wifl successfully 
communicote with o OL, ond a 
chonnet which will allow users of 
the Spectrum 128 lo use the 
standard ZX Printer whilst in 12BK 
mode, saving o lot of money in 
rhe process. See you then 
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ARE YOU A BUDDING 
PROGRAMMER? „ 



^X is always looking for top 
quality games and utHifies for 
publication, tf you have a top 
notch game or a usefui utility lor 
the Spectrum or QL why not 
send it to us for appraisal on 
cassette or microdrive complete 
with G listing if possible. 

There is also our new feature 
Short Cuts to showcase your 
practical, novel or imaginative 
short routines with cash prizes for 
published listings. For longer 
programs we pay competitive 
rates, and if you have an idea 
for an article or series for ZX — 
drop us a line or phone Bryan or 
Cliff on 01-437 0626 to talk it over. 
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Ton! Baker prepares 
you for o graphic 
encounter of the 3 
dimensionai kind. 



■n lK}s orticl^e we start io look 
at (he fufudamentofs of 3D - fhol 
iSv three dimensional space. A 
solid object — a cabbage for 
instance, tias three different 
dimertstons - those ot length, 
width and heigW. A (lot object 
— such as a picture of a 
cabbage — hos onlv two 
dimensions — length and width. 
As it hoppens, the innoge on the 
Spectrum's TV screen is flo? (two 
dimensional). Any picture which 
oppeors oni this screen must also 
be flat (two dimer>sional). which 
means that it Is impossible to 
produce truly three dfrnerislonal 
moges [le solid images) on any 
V, no mo tier how hord you fry. 
This would require the use of a 
rue three dimenslor>Ql image 
system, such as o hologram. 
Some time In the luture home 
computers may indeed be able 
to produce true 3D hotogfophic 
imoges. l£>ut (or the moment we 
are restficted to flatness. We can, 
however, Gteo'^e an ifSusion of 
depth This process is known, 
per hops mistakenly, as 
SD'graphicSk 

The trick ts to convert 
something which is three 
dimensional to a represenlotion 
which is two dimensional lake 
the cabbage for Instance, WhiJst 
a picture of a cabbage is only 
drawn onto a flat surface. It 
nonetheless ^ooJfs like a reol 
cobboge This, then, is the key — 
we need a representation which 
Is in fact a picture of something 
three dlmerksJonot This task 
seems to be much easier (or 
humons than It Is for computers. 

Things in space 

The f*r5t thing we need to know Is 
how to represent objects In three 
dimensronoi spoce. Imagine a 
piece o1 paper (or. If your 
imagination \% not that good. 
u$e o teot one)- Now drow x ond 
y Qxei on the paper, with the 
origin near the bottom left hand 
corner. The x okIs goes off to the 
right, whilst the y axis goes up 
towards the top of the paper. 
Any poirvl on the popef con be 
re presented by two co-ordinates 
t)(,V). This is two dimensional co- 
ordinate geomefrv. The PUOT 




nicau 
xapnic6 





command on the Spectrum uses 
this system, so you should be 
used fo it 

Now imaQlne a third ajcis, also 
emanating from the some origin. 
This axis is to go phy^icoliy 
upwords, off the surtoce of the 
paper away from the toble on 
which the poper is resting, ond 
up towards the ceiling of the 
room. This is the z oxil Any point 
In the room you are now sitting 
may be specified by three cO' 
ordl nates (x,v,2). For instonce — 
toke the paper Itself. Any point 
on the poper which has two 
dimensional co-ordinates (x.y) 
olso has three dimensional co- 
ordinates (x,Y,0) with z being zero. 

Imagine thot a bumblebee 
enters tne room and starts 
hovering just inches above the 
origin drown on the piece of 
paper Measure the height of the 
bumbi:e t>ee above the origin, 
using the same units of 
measurement <:i'i the x and y 
axes ore meosured in, and 
preferably without being stung. 
Suppose the height of the bee 
was four units — the co-ordinates 
of the bee would be (0,0.4) 
Suppose it buzzed three units 



along in the direction of the k 
O^iS^Tfs co-ordinates would then 
be [3,0,4]. Finally suppose it flew 
two units In the direction of the y 
axis. Its co-ordinates would then 
be (3,2,4]. This is three 
dimer^slonal co-ordinate 
aeomefn^- 

Armed with this knowledge 
we con now start to think about 
solid objects, and how they may 
be represented in this system. 
Imoglne a cutte f^n units olor^g 
eoch side Place the cube in 
vouf mind, with one of Its corners 
touching the origin The cube 
should be sitting on the piece of 
poper with Its edges running 
parallel to the x, y and st oxes 
Clearly, the co-ordi notes of one 
o< me oorriQiv is (0,0.0). It doesn't 
lakia too much imaglnotlon to 
figure out that the remaining 
seven corners hove cOH:)rdi notes 
(0.0.10), (0.10,0). (0,10,10). (10,0,0). 
(10.0.10). (10,10.0) and flO.10,10], 
but these co-ordi notes ore not 
sufficient to define o cube — all 
they define are eight dots, four 
of them on the poper, ond the 
other four Hooting in space ten 
units obove ttie poper What 
oboui the cube itself? 
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On edge 



Since this series is concerned 
only with line drawings, the only 
thJng Me w^lj need to know 
obout the cut>e ore Its lines — or 
edges. This meons that we need 
to record which polrrts are 
connected to which other polnte. 

Look ai figure on*, this is o 
drawing ot o cube, but with 
Bverv veriest (corner] rnofked wJth 
the letter P and o number 
between on© and eight and 
with every line marked with ttie 
lettei L and a nurrber between 
Ofi« and twelve. Notice that 
ttwre are more Itnes thon there 
are vertices 

Fl(|iur« two shows a fiASIC 
program which draws the cube 
in ligur© one Dont worry too 
much at the USR stoterrteni in 
line SiO " its just ttie F>oints ond 
lines we're interested in ot the 
moment. Line 10 dimensions on 
array ^ to hold all the points. It 
is dimensioned eight by three 
becqgse there ore eight pointK 
and three co-ordinates tor each 
point. Line 20 dimensions on 
orray Lp to hold oil the iinei It Is 
dimensioned twelve by two 
ibecouse there ore tweive llne^ 
ond two points ol the Xtto ends 
ot each line 

Lines 30 to 110 InlfiaFlse the 
OffOy PQ to hold the co-ordinates 
ol each of the corners ot the 
cube in such a way as to 
maintain the numbering in 
figure one. Lunes 120 to 190 
initlolise the orroy LQ Note that 
this lime we hove to use data 
because there's no easy 
mathematical way to work them 
oil out as there was wi^th the 
verllces. The rest ot the program 
lust draws the cube You con run 
this pfogrom if you like but 
make sure that the machine 
Code is in place first. 

Incidentallv. H you change 
lines 60 to 80 so that they end 
&*K. 10* J ond 12*1 respectively 
Ihen you'll get o cubo/d. not a 
cube — o recfanguior block, Try 
It — It presents a much more 

E leasing picture because The 
ont ond back cornere don1 
overlap. 

This brings us lo the most 
Important question of oil How 
does It oil work? We need lo 
understand the general 
principle of converting o three 
dimensional solid obiect down 
to a two dimensional picture 
Look ogolns at figure one 
Notice that, tor instance, line L7 
is connected to points P7 ond P8 
— but tigure one is a picture, not 
a real cube. In other wofds, line 
L7 Is connected to points P7 and 
PS both in ihe real three 
dimensional cube, and in the 
two dimensional picture This Is 
true for all of the lines, not Just 
tor L7 Although this may seem 
stunningly otjvious, it is 
nonetheless the most impofTont 
piece ot intormafion in 3D 
graphics )1 means thot It you 



can work Out whereo bouts on 
the screen the image ot P7 will 
fall, and if you con also work out 
whereabouts on the screen the 
image ot PB will toll, then it is 
otjvious thai the image of the 
line L7 will |ust be o straight line 
connecting ihe image ot P7 with 
the image of PS. This v« can do 
on the Spectrum's screen using 
PLOT ond DRAW OS normal in 
BASIC All we now need is a 
method tor working out the 
position on screen of the Images 
of Oil the points. 

There are mony. many 
methods of transforming three 
dimensional co-ordinates down 
to two dfmensionol co-ordinatea 
The Simplest possible means is 
lust to throw away the z co- 
ordinate leaving lust x ond y. 
This gives you a plan view of the 
object — not very sotistacfory, 
however — we need something 
a bit more daring than Ihat. 

Projectfon 

The method we shall use is o 
technique colled Isometric 
Projeclion. The idea \% that you 
hove to Imogine o comero 
flooting In spoce looking a1 the 
object. In isometric projection 
the camera is always located ot 
co-ordl notes fN,N,N) N con be 
any, very larger positive number 
— the larger the better, since the 
camera is assumed to be o long 
way from the origin The comero 
Is pointing directly towards the 
origin. It is the right woy up, and 
It hos a very powerful zoom lens, 
so It con see the object (which is 
locofed at or near the origin). 
The image thai the camero 
would see is the picture whiich is 
to oppeor on the screen 

There ore other types of 
projection {many other types), 
which hove the comero ond the 
object at ditlerenl positions In 
spoce but the idea i$ always 
the same - whot the camera 
sees, the Spectrum draws 

In future issues, I will show you 
how to use oil these other 
projections, but tor now we shall 
concentrate on Isometric. It Is 
sufticientiy powerful lo be able 
to demonstrate Ihe boslc ideas 
ot 3D and projection, whilst at 
the same lime 11 is sufticientiy 
simple [mothemotically 
speaking) so that anyone who 
knows anything obout BASIC will 
be able to understand it. 

Let's look at the mathemaficol 
side of things lirst, shall we? 
Suppose a point in three 
dimensional space has co- 
ordinates (ny.zj — any point wStt 
da Suppose olso thot the image 
of this point oppeors on the 
screen with PLOT co-ordinates 
(p<l). What we need to know is 
tiow we can calculate p and q, 
given only x, y and t. 

The solution turns out to be so 
easy that we con do the task In 
BASIC The toltowing two LET 
statements will make the 



10 DIM PCe,)) 

20 DIM L(12,Z) 

JO FOR r - TO 1 

40 FOR J ■ TO 1 

50 FCR K • TO 1 

60 tFP P(4*I+2"J*K+1,l) - I0«r 

70 LET PC4*I+?»J+K+1.2) m 10»J 

dO LET F<4*I+2»J*K+1,;) « 10»I 

90 8KCT K 
100 NBPT J 
110 MBCr I 
120 FOT I ■ 1 TO 12. 
130 FCR J • 1 TO 2 
140 pma l-Cl^J) 
150 HQCT J 
leo KSXT I 

170 DATA n2,St4,4,J,M 
180 DATA ^,6,6,8,9,7,7.5 
1?0 DATA 1,5,?.6*4,9,5t7 
200 Pt« I - 1 TO II 
210 LET A - It CO SOB 500 
220 LET P1 > 5"P*128 
250 LET ft1 - 5*Q+Be 
240 PLOT Pl.QI 
?50 LET A - 2i GO SITB 500 

260 mK* 5*P*ize-Pi*5*Q*B8-qi 

270 KECr 1 

290 STOP 

500 LSr A a L(l,i) 

510 LE?r )[ ■ P{A»1> 

520 LET Y • K*.2) 

5 JO LET Z ■ P(Jl.5) 

540 HANIUKIZE USfl 53320 

550 RBTDBti 



f toun 2 

projection: 

tiT p=s«iin3) * t¥-") / a 

LET q=i - (y+x)^ 

in other words*, we can do the 
whole task In BASIC - we don't 
need ony machine code at oiJ. 
We can define the points in 
spoce ond the lines joining 
them; we con tronstorm the 
points using the above formulae: 
we can PLOT the new points; and 
we can DRAW the connecting 
lines. All' very easy. 

The machine code I have 
Included is reolly only intended 
to work out the above formuioe 
~ that is — given k, y and z the 
machine code will work out the 
volues of p and q. Despite being 
in mochine code the mochine 
code program uses the values 
from BASIC voriables, and 
assigns BASIC vorlobles with the 
results You moy care to exam me 
the machine code to see how 
this is ochieved None of it is 
really difficult — It oil hinges on 
the way thol BASIC vorlobles ore 
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Listing 1 



7liWC 

BtTT 
JT 

n 

a 
ei 



Qcrt 

cDOon 

■ I 






in znr 



awTi 



soya 



CBIT« 

0) 

79 
04 
13 

04 
« 
QtTO 



TAuraqw 



IB Rt,{VtfS.!l 
MWt I 

crc 



FOR eo 

cut 1 j», jnxr_nit! 

au. «MK,CRTjri* 

CUl. ll8««ailKl^fill 

Jf C,iClt,tXK!Kr_2 



etc isn 

C4U. >K!l7.»tiUrJ! 
aST M 

mblracl 
•Ik 4at« ! 

u> t;,7a 



IC»»M bit 7. 

Hvttcn vltA cartf ATI If ^* Kifc 
<44i;li4 U*- if nttriaU* not rnend). 

RrtutA miVh e»rtT fi *i * 1/ 

Slack Tarlmbl* lUBa aaarslwd tor, 
Bl paint* IB nan th-UH*. 
HLt pAlitA to naxl vafUU*. 
Ci> tttrUU* niM*! 



Stable n,rlkU» {. 

Ct« hA« for nFtabU T. 

fuck TarlAbl* T. 

Ci* cod* Tsr TU'l«tl« X, 

Eiiui ir TKTlabl* iHt fmnd. 
KLi poljtt* i9 i*rlkU« ciiRt*nt«. 
5t«ek Ih* VKTlmtl* eantaala uita 



t;«l T i^bA X ante e^etilatnr »tA£k, 



cum 


c*ix tuiftassBtjrui 


uii > - «pr(j)«<t^)/j. 


CBim 


c*u «ai3«inLiiri 


G*^ tfT,! «l« MlMl*iar «U«lt. 


R' 


K^F » 


«*T.l 


OF 


idd 


S.T*)C 


»?■ 


coDvl Jalf 


i.if»I.VJ 


CM 


■uiiipir 


*.(T**)/« 


OJ 


aubUvot 


»-lT.lt)A 


» 


mttmic 




0S71 


L&0,71 


Cta «od« for nrlafcl* ^. 


e»wv Asatcfjru cul ta<iit,sbma\ja 


Snreb ror nrtBti)«, 


jm* 


Jl K,Aa3IG)l_Vj||^» 


imp U VsrUUv IwBtvd. 


e? 


mn le 


ai4ek ee4« for iArXal3l« naaa. 


BitOCiW 


LD K.flOOA 




Cl»i6 


UU. 1«»,NUIJI0»1 


Cnalt ma fHjir «4rUtl«. 


99 


at HI. 


10,1 paial* lo ktan «f tM« »«u 


*l 


KfK 


6l- Btfir tm vaxlatli ou*, 


71 


u («hc 


nn« lite «vlaU« ium. 


J^ A33rCI_flll_2 lie 111 


■.I p«tM* tp «u-i«bi« ««it«B%fl. 


ri 


fuat KL 


stack uldrHiB df vkrlabtk euatanti, 


ccariS 


QOL 5$V..9ni.f1RB 


I&>|- ■JtriBj of Labi lt*B en •tut. 


n«is: 


U {iHBD^K 


0«1*I* tte itH rm Vm miMi^, 


01 


WW tm 


Ht p«tirtii M nvrltU* «atit>nt,p. 


oiovw 


Lb SC,i900) 




IBW 


1.90 


Co|? iHiBbor Inta vu'|k1»l«. 


1— i 


*TT 


Frtiirn. 



stofed in the variables ama. 

In next month's orticle — 
wtilcti will be the fbol port oJ 
this series — we shall loolc at 
ijomelric projection a iitlle 
deeper We shall use It to drow 
three dl men si onol graphs, using 



the simplest ot hidden-line 
algorithms so that lines which 
would be hidden to Ih© comera 
won't be drawn on the screen, 
And — oh ves — there will be 
tols of machine code involved. 



SO 
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e hov& r^c^eiv&d several 
enquiries from ovid Slers obout 
the possibilfty of oddtng 
RESTORE. DATA and READ to Ihe 
ZX81 

There have been severol 
methods which have simulated 
these ope rot ions such os storing 
DATA in REM lines and PEEKing if 
into varloblest but the most 
efficient that I have encountered 
was written by our own regular 
wrtlef David Nowotnik for us in 
the heyday of lh© 2XB1 in 1983 
As many existing users wJU 
undoubtedly have mlwed this 
system I have no hesitation In 
reprinting it, especially In flghf o1 
the fecenl requests for such o 
routine 

ftestore/Data/Read 

The program consists of two 
routines which must be located 
In the first REM line statement ot 
the program. The length is a 
mere 128 bytes, but tt^e line \ 
RIM . . , must contoin 132 dots 
[or chorocters of youi own 
choice). 

Inler progrom 1 ond SAVE II in 
cose of any errors, then RUN It 
and delete every line EXCEPT 
line 1. This 1$ done by entering 
eoch line number one by one 

Mow enter the lines in 
program 2. these ore needed for 
every prog rem that you wish to 
use the funcliorvs in, the rest o1 
your programs being written 
otter these lines. Once more 
SAVE the whole thing to tope 
This Is your master copy, 

Program 3 is a demo of how 
you moy use the routines. 

R£STOf?f resets the prooram 
pointer to the start of the DATA 
line and i* used by the 
command RANO USR 16520. 
RiAD has two possibte forms, LET 
e$=A-$( TO RAND USR 16S30) 
to reod string or chorocter data, 
and L£T C=VAL A$( TO BAND 
use 16530). 

DAJA lines are stored In any line 
but with ktM and the grophic 
obtained on shitted key A 
t!>irowlng it (a grey' square}, 
NOTE that In program 3 this does 
not show up on our printer so be 
sure to odd it in. 





9999 

A final Indicator to the routine 
that it has reached the end of 
the pfogiam is required ond this 
is provided In the torm of a line 
9999 REM toUowed by !he inverse 
space (block squore). This line is 
ESSENTIAL 

The DIM AS and CLEAR 
commands Instructions ore 
Important In the main program 
as It ensures that the voriable AS 
Is the llrst In the voriobte area of 
memory ond ihe mo in routine 
can locale it 

Vbu may find thot LtSfF 
produces Jusf 1 REM, to 
overcome this use IIST 2 (or 3 or 
100 or 3000 etc). 

Data REMs should have the 
number of data items as the first 
choracter following the grey 
square after the REM, For 
example 

170 REM 4,E£NY,MEfNY,MIN¥,MO 

Flnoliv, note that you cannot mix 
numenc and string data on the 
some data llne^ two or more 
lines will be required and 
dummy READs will be needed to 
jump over the unrequired data, 

RAM Paci<5 

We received a letter irom Philip 
C Alien who oiks tor detolls of 
64K RAM packs;, Joyi^lct! 
Interfaces, ond lost storaoe (disks 
etc) available for the ZXSl. 

As far OS w© can fell there are 
not longer any companies 
producing ZXSl equipment, and 
not any likely hood of any 
starting to either It anyone has 
such devices or knows where 
they may be obtained then we 
would be only loo pleased (o 
pass on such info 

Philip also osks for detolls of 
ZX81 user groups and he should 
have a copy o1 last month's 
page by now which mentions a 
few such groups We will 
continue to publish any 
Informotion anyone cores to 
supply us with for the benefit Of 
you oN, Philip himself sent us 
some details of a company In 
Birmingham, "House of Software", 
51 Snowhlll Queensway. which 
hos some stocks ot ZX81 software 



ova i labia So it that's your area 
omble along ond check them 
out for yourself. 
8ve all ...... 





1 Rcn. 



2 FOR r- 1^514 TO IfrS^Sl 

3 LET Rm''7A7^a00iBe0002iOAAa7 
52374733600iC92^B'*4fl:!ABi4J3Ar'2eiO7 
EFEE;A2e(r323ieFe237EFEe(J7a3CFE0e2 
i7EFZ33C0 132Q640EB2AlQ40fi<106ee0VE 
B3E0032e7407EFCIA2ai3FE?62eeinEDA 
eE'52ie74034CUe£O3Ee032e 64933226 
4400£0a21Q7404EC9002A0€40aiF8O20 
9EB2iFB400U100ED60CDaa4j? 1890003 
43A390if342B0029Z&3926g02ft3?3734 3 
7" 

4 POKE 1, lilUQOjm A«-2SMC0D 



A« < 2 1^ ' 29 

5 LET A«-A«<? 

6 NEXT t 



TO J 



t "REM .,,,,. 

. . , ,CO«TAlrnNG THE CODE FROM 

.... FROGRAM 1 . . . , 

9 REM 1&530-READ, i63::e-r?csT 

10 CLEAR 

20 IMM A«I32] 

30 RAr4t) USR 1&320 

799'? REM 



rTD^rCHT! 


2 








■I « I- ■. 1 


REM. ,.,,,,,,,, 








:0mAINtKG THE 


CO0E FROM. . . . 


* * * ♦ 1 

■ H- 1 1 

7 


^nOGRAM 1 ..... . 








REM 16330- RE AD, i63?0- 


■ REST 


100 


LET C"VAL A»( 


TD 


RAhlD 


u^n 1 


&^Z0 










U0 


Ctn Z»{C, 101 








120 


FOR 1-1 TD C 








130 


LET Z«<I3«A«I 


TO 


RAfJD 


USR 1 


6330 










isa 


PRINT Z«(t> 








160 


rJExT r 








170 


REfl 4tEEHY,MEENY,HrNY,MO 



Froffrom 3 
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Future Knight proves hard 
to define but easy to enjoy 





♦ 



Future Knight 

Gremljn 

£7.95 



^Spectrum gamers ihol enjoy 
cafegonsmg gomes will have 
fun with thJs latest otiering 1mm 

Gremfln 



Is It a shoot em upt or a 
platform game or perhaps on 
arcade odventure? Or js fi a 
completely new style of game 
combining the action of all 
three? Either way If^ going lo be 
big. 

The p)o1 revolves around our 
attempts as Rondolph tt^e hero 
to rescue your beloved maiden 




from ttie evil clutches of the evil 
Spegbott the Terrible. 

Vfeoriog your Omnibot Mark 
IV all purpose attack suit, 
complete with laser assisted rifle 
you rush lo answer on Inter- 
dimensional distress signol and 
orriw© in. the S5. RusttJuCket. 
However, instead ol fmding your 
Princess Amelio you're greeted 
by t^e^rserk defence droids thof 
swamp you and drain your life 
energy 

Luckily, you've brought a 
couple of spKsre lives with you in 
cose you tose all 999 of your 
energy polr\ts. 

These defence drolds come in 
many shapes and sizes and 
range Irom high flying ghosts fo 
slithering blobs of goo 



Bubbling lava 

To odd to your problems tfierels 
also deadly pools of bubbling 
lava and plattofm traps that you 
can leap into but con'1 Jump 
walk or blast your way out. 

The gome begins Ir^slde the 
crashed RustbuCKet and your flr^t 
job is to find the way out onto 
the planet ftien seorcfi a Jungle 
until you find Spegbott 's castle 
and evenltjally your Princess. 
Ahead of you lies 2Q level$ ol 



Ml 



vertical Iv scrolling screens that 
torm fhe moze oi ladders, 

glaitorms ond hazaids of fhe 
usfbucket and Ihe ptanet 
out$ld€t 

All is not lost OS help is at 
hand in (he objects that vou con 
find around the ship, oHhough 
you will ha'iw lo fight for them. 
Safe FKisses and securo keys 
open ond unlock Ihe exit doors 
Ihat lead from one level fo 
another until eventually you find 
Ihe exit pass lo let you out of the 
ship. Vou may also find bombs 
Ihat destroy a screenful of crmers 
while replenishing your enerov 
as welf as Confusers to sfun mem 
ond the mysterious Shorteriers 
ond Flosh &onger& 



H«nchodrold 

Once you reach the castle and 
find the dungeon you wlH have 




to defeat the olmost 
Indestructable Henchodfoid. 
You'll probably achieve this 
through objects ttiat youVe 
found but first you will have lo 




peflorm a cosmic juggllnQ oct 
OS you can only corry one 
obtect at o lime* 

Despite this restriction you'll 
soon be boundir\g through the 
lovels. 

Untorlunotely, you'll hove to 
'to the full 20 levels in on^e sitting 
3S there Isn't a save option or 
-iven a |:xiuse button, Leove the 
lome tor a few minutes and 
ikindoiph will wowe lo afiract 
your attention and then spin 
around losing energy at an 
alarming rate 

A superb mixture of all that's 
best In orcade adventures, 
pfottorm games and shoot em 
up$ combined to signal monster 
hit, 
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They Stole a Million 

Ariolosoft 

£6.95 



1^ Qu ore the Boss cf a gong 
thot's decided to h if the big 
)kma Gone are the dormg clovs 
of riding on the buses^ wimout o 
iickel, Ahead of you lies a fife of 
crime helped by your SWAG 
(Sottware tor Aspiring Gonstersj 
disk. 

Through S.W.A.G. you can 
select your torget from Coin 
Oealers to Banks and buy 
infofmotion and blueprints so 
Ihoi the team you hire ss right for 
ihe job 

Eoch team member has their 
own speclaf skJJIs from sole 
blowing by Detonate DArcy to 
electronics expert Charlie Moll. 

Once you've chosen your 
team and found the right fence 
you can plan Ihe Job 

In this phos© you plot the 
exoct movemenls and actions of 
eoch teom member througtioul 
Ihe raid using the joystick or 
keyboard controUed icons. 
Ther^foro yOu COn ftiake sure 
ihai Skeleton Joe has picked all 
ot the locks to let DArcy through 
to get the swog Get the liming 
wrong and you could end up 
serving tirrbe! 

Then it's for the raid itself. If 
your plan works well you and 
your teom will soon be richer 
§ut the best lold plans . . , 

If any robber hos a problem 
then he'll radio tor assistance 
then you con either give him 
extra instfuctiorxs or go and sort 
him out. 

\S'% important to get your learn 
Tight as the wrong person doing 
Ihe wror>g job con land you in 
prison, Even Ihe lookout is 
importont as nosey poll ice cars 
must be spotted and the 
rotabery halted until the lookout 
gives the all clear. 



A big time crime 
simulation from Ariolasoft. 



\ 




It you succeed you and your 
team will be richer and able to 
plan bigger and better jobs until 
finally you get the chance to 
steal o million. 

If you're prepared fo do the i' 
planning and research you'll 
find this game loscinating but 
fairly soon hit oil the torgets and 
finish the gome, 
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Doth The Artist and AH Studio are re-refeosed this month in enhanced 
versions, but are the improvements worth having? 



The Artist II 
Softeohnics 
£14.95 



■ hove inJKed teolkogs oboul 
this program. It could — and 
should hove been by fof the 
b«$t pockoge of ite lYf>e 
ovoiioble for the Sp&ctrum. but It 
s&ems to hove been rushed on 
lo the market wifhoui enough 
checkingn and a hondlul of 
bugs have been allowed lo take 
Ihe edge off i1, Som« of th«m 
are just irritating Ihings which 
dont matter too mucfi — the 
sioroge menus are the wrong 
way round, so you hove to select 
lape' lo use Miccodriye ond vice 
verso; if you move the screen up 
to work on the pan norrroify 
hidden by the icon menus, you 
hove to scroll Ihe screen after 
some options, because the 
bottom three lines are 
transferred to the top when you 
return to the normal viewing 
screen. But some othei problems 
are much more serious. The 
SAVE LOAD operations do not 
wofk when you are using the 
design tont option. SAVE stores 
the wrong block of memory, and 
LOAD crashes the program! I 
hove monoged to tind a way of 
gettmg round this (see footnote), 
but the deffclencles in the 
prmti^ng facilities have defected 
me so Tar. 

Tti© handbook says that the 
progrom will drjve an Opus disc 
drive Centronics Interface or 
Kempston E. I am told ihot there 
ore no problems with Opus, but 
with my Kemps;ton E. onfy the 
grey scale screen dumps would 
work The ordinory screen dumps 
and the Rage maker printing 
option sfmply produced the 
reg glared number of line feeds 



but no printing. It is esp>eciolly 
galling to use the Pagemaker. 
on exciting facility which allows 
you to produce an illustrated A4 
poge, combining text produced 
by Softechmcs' word processor. 
The Writer, with graphics 
produced by The Artist W. There 
you are with your beaulilul 
illustrated page on screen, oriid 
because the print option doesnt 
work, you can't get it on to 
poper. 

And yet ... 

But, despite the bugs, this Is still 
a very powerful pockoge. 
Developed from Sottechnics' 
earlier success. The Artist il now 
supports Microdrive, Opus dtsc 
or tape storage, keyboard or 
Kempston joystick, Kempston or 
AMX mice tor control The Joyout 



has been completely 
redesigned, ond now hos easy 
to use pulldown and icon 
menus. I om sorry to see that the 
locility to draw on arc between 
two poinit is no longer with us. 
ond thot 1h© keyboard cursor 
control keys ore still letter keys 
rother than the orrows, but the 
extra foci titles the progrom now 
has ore tremendous There ore 
now elastic lines, circles, ellipses 
or rectongfes, ond shapes can 
be drawn in outline or ready- 
filled with the chosen texture, 
There ore 25 textures available, 
and oil ore redefmoble and can 
be saved or loaded. The fill 
option is as efficient as ever, and 
the enlorge option, for detailed 
work, far better thon m the oid 
program. The enlarged window 
is shown Qlonoside the some 
area in normol sfze so thai the 
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effect of changes can be seen 
qs you work. 

For leiflering, the progfom 
comes with live fonts, These ore 
recJeflnable. buf you would be 
well advised fo confine your 
modifications fo fonts 3, 4 and 5 
Foni 1 1$ Ihe Spectrum ChaTOCtef 
set, and being held in ROM, 
ignores aH your attempts to 
modify it. though the font 
designer gives the impression 
that you ate moking changes 
Font 2. the small lypeioce, Is 
used extensively by the program. 
I discovered the hard way — the 
hondbook does not warn you — 
fhol inverting it makes the menu 
cursors invisible and mirroring it 
mokes the menus unreodobie. It 
wos vlrfuoHy impossible TO get 
bock to normal without 
relooding the program. 

Cut 'n paste 

The window and the cut and 
past© options or© the progrom's 
great strength. A rectangular 
window of any size 
(corresponding to the character 
squares] con be defined 
anywhere on screen ond the 
Oreo within it cleored, moved, 
enlarged or compressed, 
fotated, inverted or mirrored The 
design can be thickened or 
outlined, attributes changed, or 
the imoge scrolled. Cuf and 
paste has some of these 
tQciiities. but any size or shape 
ol area can be manipulated 
and, whereas the window opfion 
only allows portions to be moved 
in charactersquare jumps, the 
scroll option in cut and post© 
qiiovvs piocement to pixel 
o ecu racy Both window ond cut 
ond past© have an insed mode 
which a Hows a second screen fo 
be loaded, and portions of if cut 
ond inserted mio the current 
artwori<, The ship in the 
iliustrotlon was cut from one of 
the demo screens supplied wllh 
the earlier Artist progrom. and 
inserted into the seascape 
drown with this one Thi$ is o very 
powerful facility, allowing you to 
build up a screen library and 
bring bits and pieces of severol 
screens logett^er in a new one. 

There Is now o separate sprite 
designer, which has normal 
sized and enlarged screens 
upon which sprites up to 6 x 6 
cl^oracier squares can be 
designed. They can also be 
'g rob bed irom existing screens 
ond inserted into the present 
one. Sprites for animation can 
be designed and stored in a 
sequential Hie — up to 79 



screens 3x3 square size; less for 
larger, To test animation, the 
speed and frorrte numbers ore 
selected and the animofion 1$ 
demonstrated on the normal sl?e 
screen. Sprite files con be saved 
with their frame information — 
for reloading into the designer 
— or as o siring of bytes tor use 
In other progroms. 

Is The Artist II o good buy? 
Well . . , if you have an Opus 
disc drive, or are not particulorty 
interested in screen dumps, yei 
Vou will not find a better or more 
powerful scfeen art program 
than this one But if, like me. you 
use screen dumps O lot, you 
might find it disoppointing. I 
would like to think that 
SofTechnics will do some more 
work on it and issue a Mork 2 
version without the bugs, driving 
the interfaces It is supposed to 
drive, and with o better 
handbook than if now hos. The 
present one is roiher sketchy — 
you almost hove fo read 
between the lines to discover the 
full potent lot of some of the 
progrom's options ~ and H has 
too many printing errors. Dor© I 
also suggest that o free tope 
exchange for those who bought 
this flowed version would be o 
nic© gesture? But certoinly, 
SofTechnics should take on other 
took Of It. it is far too good a 
program to be letf in the stote it 
is now Cofol Btooksbonk 



Thf$ 1$ a footnote 

fo savB ond load type fonts. 

Select the sove/lood option ond 
give the tile name when 
prompted Use the BREAK key to 
return to BASIC (Do not start the 
tope if saving). Enter as a direof 
com m ond ^ 

LET B=numbef 

number =62266 for font 3 
61500 for font 4 
63036 for font 5 

Now enter GO TO 

72 to load from microdrlveiidlsc 
74 to load from tope 
82 to save to microdrlvefdJ'SC 
84 10 sove Jo tape 

Proceed as usual to save/ load 



Advanced OCP 
Art Studio 
Raliiblrd 
£24.95 



■ f orrived too lofe tor a 
Christmos review, buf ih© new 
Advanced Art Studio should 
hove g often into the shops in 
time to make a nice litlis prezzle 
for anyone who was lucky 
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enough to get o 128 irom Sanlo 

This enhanced version of 
OCRs Art Studio (which is 
spscificallv fof fhe 126 and wont 

run on ciny 0( the JJ5K ver^iOf^S o1 
the SpectTum) uses fh© 12S's 
Odditionol memory moinly tor 
Storage purposes, giving you a 
42K RAM Disc tacHlty as well as 
o 16K 'Scrapbook' which, 
between them, allows you to 
store o rtumber ot screens, 
choracter sets, Fill potior ns and 
so on, and to coll them bock 
ffOrn memory jnsfontly — so 
saving you oil the fuss ot Saving 
and Loading lo ond trom tope 
all ttie time 

RAM what? 

\(\ cose you're not fomiHor with 
thol bit of jorgon, a RAM Disc is 
an area ot memofy ihaf is set 
aside purely lor sloroge of 
progroms, doio, or, in this cose, 
screen pictures ond patternsL 



Anything stored in this Oreo 
slmpiv sits there until you need it 
ond con ihen be summoned up 
Instontiy with )usl the pre&s of o 
button. 

The new storoge facilities ore 
implemented by odding a new 
sub-menu fO some ot the existing 
command menus and Ireolmg 
the RAM Disc almost as it i1 were 
Q mic rod rive. Suppose fhal 
you're halfway through 
designing the loading screen for 
the lotest mega-game when you 
decide that you wont to call up 
a hew charocler set lor printing 
the name ot the game. You push 
the cursor over to the Tile' 
window OS you normolly would, 
but when the menu appeors 
asking whether you woni to save 
your picture to tope or 
microdrive you choose the 
microdrive option. This leads you 
to a new sub-menu which allows 
oil the usuol options tor deoiing 
with microdnves, but olso has a 
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new option lor the RAM Disc as 
well OS o cotologue listing oil 
the files on RAM Disc or 
microdrive. 

So, you simply give your 
picture a name and instantly 
save it onto the GAM Disc The 
saved picture n automatically 
verified at the some time. 
eliminating the business ol 
soving ond verifying onto lopet 
Ne)ft, you choose the lexf meny 
ond select the new command. 
File Menu', which leods once 
more to the cassette microdrive 
choice. A quick look ot the 
cotologue shows you that 
Rombird hove itioughtfully 
included a tew aiTemotive 
choracter sels which ore tucked 
neotjy away on the RAM Disc 
Vou select whichever set you 
think is suiToble (if you wont lo 
creote o typefoce ol your own 
there's o "blonk" character set 
which can be edited, allowing 
you to do this), coll bock your 
picture ond get bock to work. 
This whole process takes iusf a 
tew seconds whereos it could 
toke minuies if you were relying 
purely on tape storage, 

As well OS these alternative 
charocler sets Rombird hove 
olso included o couple ot sets ot 
Brush' ond Fill' patterns to give 
you Q biit of extra variety, or you 
con always create your own 
ond file them awov of^ SAM 
Disc With over 40K ot RAM Disc 
to ploy with theres plenty of 
room tor all sorts of bits and 
pieces, and if you use that up 
vou can o(v«3yis SOve the RAM 
onto tape and start on o new 
disc' 

The Scropbook facility is o 
sort of souped up cut ond paste' 
option in that it gives you 'I6K 
worth of memory to store smoll 
sections of larger pictures, so 
thot you con use these same 
sections over ond over, quickly 
fronslerring them from one 
picture to another 

As far ai the business of 
drawing pictures is concerned 
there's hordly onything Ihot 
could be created wiiti the 
enhanced Art Studio thai 
couldn't be created on the 
originoi dSK version (although 
the 128 version does include a 
new 'ore' commond), hovwever 
the new fast storage offered by 
this version is oimost os good as 
fitting your Spectrum with o disc 
drive. 

I suppose it's o tribute lo the 
quolity of the originoi program 
thot It can't be much improved 
upon even with an additional 
80K to ploy With, and owners of 
mere 48K machines aren't going 
to be left too for behind (neither, 
I Imogine, will they be too 
envious of the enhanced 
version's enhanced price). But of 
least it shows that some 
companies ore tinollv storting to 
produce softwore that reofty 
makes use of the 128 5 full 
potentiol 
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FULL CREDIT FACILITJES FOR ACCESS AND BAHCLAYCARD. 



Lineage: 4flp per word, (VAT inclusive) 

Semi display: £9.50 per single column centimetre 
VAT. Ring for information on series boolcfngs/ 
discounts (minimum 2,5cm). 

AJt adv^eftr$«imenl$ <n thia sechon musl b* prepaid 
Adveriisements aroaccepl^d subject to Iti&te^rms andcondthons 

prinrpri on inp .idvprtl5f*ment rale carcT favntliblr- an rpauestl. 




01 - 437 0699 

Send your requirennerits to: 
NICOLA BATY 
ASP Ltd., 1 Golden Square, 
London W1 



SOFTWARE 



REPAIRS 



WD Software 



FOfl THE QL. 

A' 11 lai mtnv »Qu' irrtwficHotMii A 

: ■ T. CORt DELETE w PfllMT an, 1 



1 ij 



i'<;>'jn e*t,li' £iti .■ 
.f MOfUUar Jl»0* Ji-' 
■'li'vOATrtK '.n . 



FI«tQl.7 iMuCr 

tAClCl'v»*<ul OL ivlviwnpn «(th AflCmv'E ? Hd^cfii DTMVt UrailtaiU 1-aa KH^ fOf lull HUnr 

cJf4.iii$0* w il yniv ■\*t«' n«'tQ|.$ |v*T tidv ? tfio '-I'* '<n*dii [Oil ta updiilii 

IMv Eil«niian Cib4« E5-50 

FOR THE QL: SPECTRUM. &BC: ELECTROn 
WD ttofit Tul4r l>«H £4 

WfFlHIO >Ct ^'■.•K '■ i'-.L!i-.irv now WH4 Cy |l»S7»m *")»«»•■ 1P5" Al»Ki»Lilr twqiiir^ ai 
Mrvfcninfl yuu' '.i^ ■ 11'. 'I wtxn. fiM Kjn I fitv WtlM ing imin IVXIf¥ HUffv' ■nu-.tint >Vh(M 
eiH £wi ciiF«f TMi randcnn i«nwfiic« n UHl I « all Inn Quiei'' (1- . - 
BBC B- 

ton THE fiPECmUM: 
WoffJIIndfr (Mterwlrlvt/diK anlvt bnt C« 

■ i.- .iri^'*fv »a too io»tg to »ii*ii * mnrmpp Ifrl^lw wW[t»»rfinfl«iATE' No4;ir.i.tLi»Ti 

Trwltw4tid tMW £3 

J«n*V Qu«t baw £3 

G. ''.I'UAjiir -irnl vlifl^^.+'-d I'Ti-i mn.^v rr'-.^r^-i j,^t ir,r i til jii-^iTnl r.n 

ORDCntNQ APP COST OF yCDIUH. PflStAGE £l CXUt&lOE CUi^OPE 

F»*yi»eni 

WD SOltwaw (ZX), Hllllop, Sf. Mury. J«r«ery. C t. 1*1: (0534) 01392 



QUSPECTRUM UTILITIES! 

programs avaiJatJlt? SAE.'JHC tor 
{J^t^ils tSliitc' ^ttcruj SD Micro- 
aytlema iZXi PC Box 24, Htlcnm 
Herts 



SLOW SCAN 
TELEVISION 

Transmii and receive SSTV 

Pictures wilh thts super ZX 

Spectfum programme. No 

hardware rteeded, only E4.9S. 

P. GOOPnUM 

9 Ryston Close, 

Downham Market, 

Norfolk, PE38 9BD 

T«l: 0366 388615 



NEW ZXai SOFTWARE Games, 

\j1ili1ie"& aiJveniur(i«s tjooks. our 
ZXal Users Club and much rT>ori5 
SentJ SAE 1o ACV. 1 FojcweM 
Square, SouThliglds. Norltiarnpron 
NN3 5 AT 



SERVICES 



STOP 
PLAYING GAMES 

tpl* ■ toiwkBid MCMi* fiii md «in iim 
lt t * V *' t* Ul* 4 lA ilki i n ii^iJ ui ii iwkiil 
'tgl) ■rwf ■ vntlf pciiiM tkiit IB tn Mialivt 
•ci« Ma IM HHW Mrni )* r<ia Midi 

Weitlink Promotions, (CG) 

108 C&orge Sif&el 

Edinburgh EH2 4LH, 
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SPECTRUM REPAIRS 

tan incliAiv^cil labour ci^flii *ndp44^. 
fSit rcliatiifi wrviccbyouclifwia e^gs 
jvcfige tcfiAjfliiH* jimHiifwfaafiin- 
■•« fty ■wlp^m *dvpc? nrvg 

H. 5. CompulB* S>tiiiier>», tln-li J, 
Th« Ortlivd Wirlon. 'Prnlon, 
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SINCLAfR REPAIRS 

5PtriR.llH,'PLUS IIJM 

KEVBOAHP El 50 

INTEftFACi/MCROI^fltVE tlTM ■;* 

All pliOM i^« fuDy itKbSiv* Of p&p 414 

VAT. Send Civque- itnlh owntMl^f onl^ 
unkHS pMnr mpptf vispK\t6 Callm 

IT WEmnHRECTnOHIlCS 

Unir fU i F3 

AkwiiMti EiMrpilu Pirt 

Itiwbruif titex Hud. 

MiliifNiin Wg^l! 
Tfll: m?h\ JCbUn 



To advertise your r«pairf 

& Spares service pt>one 

01-437 069& 
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C*it**ffUuld QH 4hN 
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SOFTWARE 



THE RECKO^IER 

A ^te^qt ijiHli[y prog r ant Works 

Gut mdsl popular hofsfi racing 

!..,it n='<j» greyhcui'id fDrecasl 

artd U0 1o ■ twelve fold 

" I! Iijied fldds I'D' the 

boakmAker* loQltMil pQO<3^ 

Sand CAWQIJP Or F n 'n 

RaplSV Software. Dvpl, Z. 

e Sleyen^ge Road. 
E»l Hdm, Lofidon £6 2A)( 



NEW ZXei HI-RGS OAME 

A';;,ji>j i-;.,1irin wiHl WAfl Wtb 
'.'595 Fun lof aCI IN? lamiiy wlh 
I'OOTER PU2ZLER W9& S&nd 
S A E tor EealJet Pooler Games 24 
PiirsJcHjij Avonue. Dagpnham RM'S 



PLAN YOUR 

ADVERTISING 

BUDGET WITH ZX 

COMPUTING. RING 

01-437 0699 NOW 



ACCESSORIES 



SPECTRUM RESET SWITCH - 
f^revents rfamage lo 

' -' ;■' ' ■' ,vhl?r^ rUDA'f'T fi-.TJ i 

Only £3.49 irKlusiw 

S? Ardfows St Gre'" ■ 
HA I » T HG Other aKcesionis 
Wriie lor Uet} lisl 



WARNING NOTICE 



Advertisements placed m this magazine are to be m strict compliance witti our standard conditions (copies ot wtiicti 
conditions are availatiJe on request) and on ttie clear understanding mat the advertiser warrants tnal ht& 
advertisement ($^ does not mtnnge any copyright or condition of s^l« o1 any interested parly m me advertised 
product 

F u rther, the advertiser indemnities the proprietors of trus magazine m respect o1 costs damages, or any other claims 
brougfii against them as a result of Jegai action arising from the puijiication of tne advertisement 

Any breach of these terms or the said conditions may result m prosecution of the advertiser by the proprietors 
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UfteA^e ralci: Jflp pe» wofd [VAT ific jMinrmum £7,20 
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The Press 

Gilsaft 

£6.95 



The prew is an adventure ulliity 
to complemeni the ever-populof 
Qutlt ond lllu^traior programs. So 
dor^'t expect ihis review to be 
technical I lirmly believe 
advenfures should be written nol 
by programmers,, bui by outtiors, 
who have little need lor 
technical jorgon. 

Primary feature of The Press Is 
the text'COmpressor. which 
reduces ttie arnount of memory 
used up by I oca h on description 
and messages in your Quiiled 
game. The program is loaded lo 
Jrom The Quill white your 
datobose is present. A Short 
meny oppears. ttie new feature 
0I which is the 'CompiSe and 
Compress' option. On selection 
of IhiSi you are given the choice 
ot fost or slow compression. FosI 
will probobly loke around ori 
hour, while Slow con take ten 
You are also given the choice of 
selecling a bjos lor mosilv 



message or location 
compression, or on even split. 

Does the compTession work? I 
ified The Press on a fairly 
standard lexl only game that 
used a31 bul two bytes of the 
Quill's standard approximaleSy 
30K free memory. On last 
compression, I managed to tree 
9677 bytes, and the process took 
fusi half an hour. Slow 
compression wos not noticeably 
better, saving 9936 bytes but 
taking eight hours to do so 
However, with more complex and 
varied prose, and careful bias 
selection, stow should be mo/e 
impressive (Gilsott soy 50% Is 
possible on some texts). Most 
people — particu*Orly 
commefciot wrifers — witl alvi^iys 
use Slow I expect, unless Ihe 
compression is being corned 
out to cram m jusl a little that 
couldn't previously be lilted in. 
There is on option to use o 
compressor dictionary" 
prepared with a previous 
adventure, this is foster thor* 
normal Tdst', though to most 
people memory will be more 
important than speed. 

The compressor has useful 
implications You can now write 
a full length text od venture, 
compress it and add previously 
impossible graphics Or you con 
produce relatively massive text 
adventures by compressing, 
adding more with The Quill, 
recompressing efc Using The 
Exponder on the cassettes 



reverse, you can make even 
lorger gomes by using memory 
normolly taken up with the main 
QuilL progrom However, you 
cannot odd new locations or 
meiioges with i?. you con only 
amend' them You must include 
b1or>k tiles in your original which 
can be tilled In otter 
compression so your odventure 
should be precisely pfooned 

The Press includes numerous 
other heSpful additions to The 
Quill, most ot which previousty 
formed The tatch'. The functions, 
which are controlled using a 
flag ond a PAUSE statement in 
your originol Quill program, 
include; split screen graphics 0I 
any size you wish (which they 
scroll up with the text), single 
commond graphics on off 
control, o single command 
feslori some sound effects, RAM 
SAVE'LOAD facility, the obllify to 
incorporofe different typefoces, 
and o lew feolures which make 
including your own routines and 
looding game dofo between 
parts oTa multi-port adventure 
eosier. Aft ol fi^iese are extremely 
usefu) and most ore vitol lo use 
if you wish fo mortiet your 
adventure 

If you're already a user of The 
Quill, this pockoge Is a powerful 
ond eosy to use expansion. 
However, if you intend to write 
commercially, or you don't hove 
the Quill yet. wait until Giisoft 
launch their new, Professionol 
Adventure Writer 
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A htgh calibre 
motorcvele race 
sfmuldtion from 
Mastertronic 
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Speed King 
Mastertronic (MAD 
Games) 
£2.99 



■I you want to odd a 
motorcvele slmulaHon game to 
your soitware collection, look no 
furlhef. Speed King II is on 
excellent (xickoge, crammed 
wkth options tt^af lor a budget 
price oKers outstoriding value for 
money, 

For starters fhefe ore nine 
tracks 1o ctioose from, ranging 
from Silversione (the eosJest) to 
Brands Hatcti (the tiardest}, Ttie 
race oclion itself tias been 
pitched at just ttie right degree 
or diffJcuftv >bu start at the Dock 
of the grtd with 19 ottier riders to 
overtake on vour wov to the 
finishing line. It's irripossible to 
crash; hit onother rider and vour 
speed plumnnets to zero as It 
does when you career off the 
frock Whiile locking In reoHsm 
this makes for a better game os 
there's nothing more onnoving 
than being eljimlnated foir q fFnY 
mistake 

Wmb handling of the bike 
(Ihere are keyboard. Interface 2 




and Kempston options) is very 
resportsive and unMke some 
moiorcvcle gomes does not 
require pinpoint occuracy on 
every turn; missing the optimum 
line or cornering too (ast wilt jus! 
result In o rapid drop down the 
field, 



The number of lops can be 
varied from 1 to 9 and as weil as 
the one player game there's also 
o hAn^p lover option with a split 
screen dispioy. 

With $uch o range of options 
available. Sp«ed King II wtll 
undoubtedly give hours of 
racing pleasure because If you 
find the frock too simple you 
can go on to o harder one or 
olternollvely cut down the 
number of lops. 

To keep Irock of your progress 
tt\ere i^ on otter race disploy 
which gives your plocing, i3est 
placing so tar, your fostest lop 
and the current lap record. 

For the race game fanatic 
Speed King II can be highly 
recommefided- 
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GREAT NEW LOOK!! 
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AMSTRAD 8.95 COMMODORE 8.95 SPECTRUM 7.95 
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It wasaooein-a miilionaccidont - 
but Number Rve. designed to be a 
strategic artifidally intelligent 
weapons system, the most 
sophisticated rotx3t on the planet, 
has escaped - aixl has come to 
the conclusbn that he's alive! 
Now the scientist who put him 
together wants to taj<e him apart 



OceanHouj* 6CentratS«w-t Mjvtdhetter H2 SMS 





again to find out what went wrong 
The president of Nova Robotics wants 
to capture him before the weapons hes 
carrying kill milliof^s of civilians. 
I And the security chief wants to 
blow him up so that he can get 
home in time for dinner 
YOU are Number Rve, ..YOU are alive 
and YOU have got to stay that way' 
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